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T H E A T S D R P U B L I C H E A L T H A S S E S S M E N T : A N O T E O F E X P L A N A T I O N

T h i s Public H e a l t h Asse s sment-Public Comment Release was prepared by ATSDR pursuant to the
Comprehensive Environmental Response, Compensat ion, and L i a b i l i t y Act (CERCLA or S u p e r f u n d )
section 104 OX6) (42 U . S . C . 9604 ©(6), and in accordance with our implementing regulations 42 C.F.R.
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for this site, unless additional information is obtained by ATSDR which, in. the Agency's opinion,
indicates 'a need t o revise or append th e conclusions previously issued.
Comments regarding this report are welcome. Please address to:

Agency for Toxic Substances and Disease Registry
Attn: Director, Division of H e a l t h Assessment and Consultation (E-32)

1600 C l i f t o n Road, NJ£., Atlanta , Georgia 30333
Agency for Toxic Substances
andDiseaseRegistry..................................WilliamL.Roper,MD.,M.P.H. Administrator

Barry L. Johnson, PhD., Assistant Administrator
Division of Health Assessment
and Corisultation...................................................Robert C. "Williams, P.E., Director

Juan J. Reyes, Deputy Director
Federal Programs Branch.....................................................Salty L. Shaver, Chief
Comrmmity Health Branch.........................................Cynthia M. Harris, Ph.D., Chief
Remedial Programs Branch..........................Sharon Williams-FIeetwood, Ph.D., Chief
Records & Information Management Branch..........................Max M. Home, Jr., Chief
Emergency Response & Consultation Branch.................... C Harold Emmett, P.E., Chief
"Use of fade names is for idenafcaaan only end does not conirimrt endorsement by Hie PubUc SealA Service or ihe U.S. Department ofSealth
and Human Services



T A B L E O F C O N T E N T S
SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
B A C K G R O U N D . . . . . . . . . . . . . . . . . . . . . . . . . 3A. S i t e Des c r ip t i on and H i s t o r y . . . . . . . . . . . 3B. S i t e V i s i t . . . . . . . . . . . . . . . . . . . . 7C. Demograph i c s , Land U s e , and N a t u r a l Resource Use . 7D. H e a l t h Outcome Data . . . . . . . . . . . . . . . . 10
C O M M U N I T Y H E A L T H C O N C E R N S . . . . . . . . . . . . . . . . . . 1 1
E N V I R O N M E N T A L C O N T A M I N A T I O N A N D O T H E R H A Z A R D S . . . . . . . . 1 1B. O f f - s i t e Contaminat i on . . . . . . . . . . . . . . 14C. Q u a l i t y Assurance and Q u a l i t y Contro l . . . . . . . 17D. Phys i ca l and Other H a z a r d s . . . . . . . . . . . . 17
P A T H W A Y S A N A L Y S E S . . . . . . . . . . . . . . . . . . . . . . 1 7A. C o m p l e t e d Exposure Pathways . . . . . . . . . . . . 18B. Potent ia l Exposure Pathways . . . . . . . . . . . . 19
P U B L I C H E A L T H I M P L I C A T I O N S . . . . . . . . . . . . . . . . . 2 2A. T o x i c o l o g i c Evaluation . . . . . . . . . . . . . . 22B. H e a l t h Outcome Data Evaluat ion . . . . . . . . . . 26C. Community H e a l t h Concerns Evalua t i on . . . . . . . 27
C O N C L U S I O N S . . . . . . . . . . . . . . . . . . . . . . . . . 2 8
R E C O M M E N D A T I O N S . . . . . . . . . . . . . . . . . . . . . . . 2 9
P R E P A R E R S OF A D D E N D U M . . . . . . . . . . . . . . . . . . . . 31
R E F E R E N C E S . . . . . . . . . . . . . . . . . . . . . . . . . 3 2
A P P E N D I X A , S I T E M A P S . . . . . . . . . . . . . . . . . . . . 3 4
A P P E N D I X B , C O N T A M I N A N T A N D P A T H W A Y T A B L E S . . . . . . . . . 3 6
A P P E N D I X C ,
A T S D R P R E L I M I N A R Y P U B L I C H E A L T H A S S E S S M E N T O F 1990 . . . . . 8 1



S U M M A R Y

T h i s document is an addendum to the prel iminary pub l i c h ea l thassessment prepared for the Richardson F l a t s T a i l i n g s site by theAgency for T o x i c Substances and Disease Registry (ATSDR) in J u l y1990.
The Richardson F l a t s T a i l i n g s S i t e l i e s in a broad v a l l e ynortheast of Park C i t y , U t a h — a p p r o x i m a t e l y 1% mi l e s f r o mProspec tor Square , which is the nearest d e v e l o p e d part of thecity. The proposed NPL site w i l l include a t a i l i n g s pond area atRichardson F l a t s and an a d j a c e n t section of S i l v e r Creek wheret a i l i n g s have accumulated. For p u r p o s e s o f this a s s e s sment ,those areas are considered on s i te; and all other areas off site.The site is remote; three occupied residences and threebusinesses are within 1 mile of the site. Occasional t a i l i n g sworkers and cyclers are among the few who are expe c t ed to havevisi ted the site.
T a i l i n g s , the source of contamination, are a waste productgenerated by mining act ivi t ie s . S a m p l i n g r e su l t s have i d e n t i f i e da few me ta l s of p o t e n t i a l concern. H o w e v e r , p e o p l e are not beingexposed at l eve l s of p u b l i c hea l th concern in any known c o m p l e t e dexposure pathway at the site. Fur th ermor e , it does not a p p e a rl i k e l y that exposures associated with any past or presentp o t e n t i a l exposure pa thway would exceed l e v e l s o f p u b l i c h e a l t hconcern. F i n a l l y , blowing dus t , the s i n g l e community h ea l thconcern e x p r e s s e d , po s e s no apparen t p u b l i c h e a l t h hazard. Forthese reasons, the Agency for T o x i c S u b s t a n c e s and Dis ea s eRegis try (ATSDR) has concluded that this site po s e s no a p p a r e n tp u b l i c h ea l th hazard in the past or pre s en t . H o w e v e r , should thes i t e , or areas near the site where s i g n i f i c a n t l ev e l s ofcontaminants may be f o u n d , be d e v e l o p e d for r e s i d e n t i a l p u r p o s e s ,contaminant l evel s would be of pub l i c h ea l th concern. For thatreason, ATSDR considers t h e Richardson F l a t s T a i l i n g s s i t e anindeterminant pub l i c heal th hazard in the fu tur e .
A T S D R ' s H e a l t h A c t i v i t i e s Recommendation Panel ( H A R P ) h a sevaluated the data and i n f o r m a t i o n d e v e l o p e d in the RichardsonF l a t s T a i l i n g s P u b l i c H e a l t h Ass e s smen t . T h e panel de t erminedthat , because of the apparent lack of a p u b l i c h e a l t h hazard andcommunity h e a l t h concerns, no f o l l o w - u p h e a l t h a c t i v i t i e s areindicated at this time.
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B A C K G R O U N D

The Agency for T o x i c Substances and Disease Registry (ATSDR), inA t l a n t a , G e o r g i a , i s a f e d e r a l agency within the U . S . Departmentof H e a l t h and Human Service s and is authorized by theComprehensive Environmental Response, Compensa t i on , and L i a b i l i t yAct of 1980 (CERCLA) to conduct p u b l i c h ea l th as se s sments athazardous waste sites. ATSDR has, under this manda t e , evaluatedthe publ i c health s i g n i f i c a n c e of this site.
T h i s document is an addendum to a pr e l iminary p u b l i c h ea l thassessment prepared in J u l y 1990 for the Richardson F l a t sT a i l i n g s site ( R F T s i t e ) b y A T S D R a f t e r t h e U . S . EnvironmentalProtec t ion Agency ( E P A ) f i r s t propo s ed t h e site f o r t h e N a t i o n a lPriori t i e s List (NPL) on June 14, 1988 (USEPA 1 9 9 2 b ) . A copy ofthe previous health assessment is provided in A p p e n d i x C. InFebruary 1991, in response to pub l i c comments on its propo s edl i s t i n g , EPA reevaluated site scoring and withdrew the s i te f r o mconsideration for the NPL. EPA again propo s ed the s i te for theNPL in February 1992 a f t e r m o d i f y i n g i t s H a z a r d Ranking S y s t e mand obtaining new site i n f o r m a t i o n . T h e r e f o r e , in r e sponse toour l e g i s l a t i v e mandate, ATSDR has prepared this p r e l i m i n a r ypub l i c heal th assessment addendum that reevaluates ava i lab l es i t e-re lated i n f o r m a t i o n and relevant p u b l i c h e a l t h issues.
A. S i t e Descript ion and H i s t o r y
The RFT site l i e s in a broad v a l l e y northeast of ParkC i t y — a p p r o x i m a t e l y 1% miles f r om Prospec tor Square, which is thenearest developed part of the city. F i g u r e s 1 and 2 ( A p p e n d i x A)show f e a t u r e s o f t h e vic ini ty and site. ATSDR's d i s c u s s i o n s withEPA indicate that the propo s ed NPL site wi l l inc lude a t a i l i n g spond area at Richardson F l a t s (Area A on F i g u r e 2) and ana d j a c e n t section of S i l v e r Creek where t a i l i n g s have accumulated(Area B on F i g u r e 2). T h u s , f or p u r p o s e s o f thi s a s s e s sment ,Areas A and B are considered on site; and all other areas offsite. Area A is enclosed within the security f e n c e shown inF i g u r e 2; Area B p a r a l l e l s the f e n c e and is i m m e d i a t e l y ou t s id eit.
N P L S i t e Component s

T a i l i n g s Pond
The t a i l i n g s d i s p o s a l pond covers a p p r o x i m a t e l y 160 acres;ta i l ing s are as much as 10-feet thick (USEPA 1 9 9 2 a ) . The pondhas not been used since mining ac t iv i ty s t o p p e d in 1982. Duringa site visit in 1 9 9 2 , ATSDR observed that the d i s p o s a l area ise s s en t ia l ly f l a t and may nearly have reached its prac t i ca l
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storage capaci ty. No water was ponded at that time. Most of thet a i l i n g s are covered with soil or a dense growth of a sa l t grassthat has a thick root mat ( E & E 1 9 9 2 ) .
The owner, United Park C i t y Mines (UPCM), reported t o ATSDR thatt a i l i n g s were present when they purchased the p r o p e r t y in 1953.UPCM reports that their p r o p e r t y boundary ex tends beyond thef e n c e shown on F i g u r e 2; however, the boundary was not d e f i n e df o r A T S D R . Under U P C M ' s ownership, most o f t h e t a i l i n g s wered i s p o s e d between 1969 and 1982 f r om mines that were owned by UPCMand leased by Park C i t y Ventures and N o r a n d a M i n i n g , I n c . (USEPA1992a, USEPA U n d a t e d ) . T a i l i n g s were transported f r o m the mines i tes by slurry p i p e l i n e ; UPCM reports that one to two p e o p l ewere present at the site to monitor the de l ivery. EPA reportedrumors tha t , in earlier years, t a i l i n g s were t ran spor t ed to thesite via S i l v e r Creek. UPCM report s that water f r o m t a i l i n g st ran spor t , s ur fa c e water runon, and snowmelt were containedwithin the pond and e l iminat ed through evaporation rather thandischarged to S i l v e r Creek. UPCM repor t s it intends to maintainits mines, the t a i l i n g s p i p e l i n e , and the t a i l i n g s d i s p o s a l areaand reuse those f a c i l i t i e s when mining again becomes e c o n o m i c a l l yviable. UPCM report s they wi l l not d e v e l o p the p r o p e r t y forother use.
A Utah Department o f Environmental Q u a l i t y ( U D E Q ) r epr e s en ta t iv ereported rumors that some t a i l i n g s had been removed and used offs ite for sewer and road construction. UPCM said there has beenno ac t iv i ty of that nature since 1981; a l t h o u g h , there may havebeen earlier. Because o f f - s i t e t a i l i n g s use, l o c a t i o n s , andhuman exposure p o t e n t i a l are so uncertain, ATSDR cannot addre s sthis issue.
In 1974, p l a n s were approved for Park C i t y Venture s to constructan embankment and perimeter dikes to contain the t a i l i n g s andassociated transport water ( E & E 1 9 8 9 ) . A diversion d i t ch wasexcavated on site to route r u n o f f water around the t a i l i n g simpoundment. The di t ch begins east of the t a i l i n g s , crosses thesouthern part of t a i l i n g s , and ends in a marshy area of about 10acres near the embankment. The d i t ch was excavated through zoneso f t a i l i n g s ( U S E P A 1 9 9 1 b ) . I n 1992 , A T S D R noted that d i t c hs l o p e s were being regraded and covered with soil to reduceerosion and o f f - s i t e transport of t a i l i n g s .
In J u n e , 1985, an EPA contractor obtained p h o t o g r a p h s of c l oud sof f u g i t i v e dust moving of f s i te as a result o f s trong winds ( E & E1 9 8 7 a ) . UPCM said they began p l a c i n g soil over the t a i l i n g s andp l a n t i n g vegetation in 1983. In 1992, UPCM est imated that theyhad covered about 85% of the t a i l i n g s area and that the t a i l i n g sshould be c o m p l e t e l y covered with soil in 1993 ( E & E 1 9 9 2 ) . AnEPA contractor reports that UPCM intends to p l a c e soil on the
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small part of the t a i l i n g s area that currently has no soil coveror salt grass. The contractor expres sed concern about f u t u r edust because some of the cover soi l s are thin ( l e s s than 6 inchesth i ck) and salt grass may d i s a p p e a r if the s i te becomes drier.UPCM reports most cover so i l s are being excavated f r o m higherground northeast of the t a i l i n g s d e p o s i t . ATSDR was i n f o r m e dthat the workforce consists of two to f our persons who areprovided with re spirators to use during dry, dus ty weather. H a u lroads are watered during such weather.
The f ence that encloses the t a i l i n g s d epo s i t was constructedrecently. ATSDR observed that gates were locked. B e f o r eerectihg the f en c e , motorcyc l i s t s and ca t t l e were reported on theproper ty (ATSDR 1990, E&E 1 9 8 7 a ) . S h e e p have been observed onadjacent property.

Silver Creek F l o o d Pla in T a i l i n g s
Large f l o o d p l a i n t a i l i n g s d e p o s i t s are reported to exist upstreamof the site as wel l as downstream to as far as the c o n f l u e n c e ofthe Weber River (USEPA 1 9 9 3 ) . An EPA representative report s thatthe agency has not yet determined the linear extent of the S i l v e rCreek f l o o d p l a i n that will be part of the proposed NPL site.For this assessment, ATSDR d e f i n e d Area B in F i g u r e 2 , whichincludes two t a i l i n g s d e p o s i t s EPA has a lready inve s t igat ed . Thes p e c i f i c s o u r c e ( s ) o f those t a i l i n g s i s n o t known, b u t A T S D R ' sreview of area topography suggest s that their origin is upstreami n t h e watershed, n o t U P C M ' s t a i l i n g s pond.
N o n N P L Element s

Park C i t y S a n i t a r y L a n d f i l l
UPCM p r o p e r t y also contains a closed Park C i t y sanitary l a n d f i l l ;EPA reports that the l a n d f i l l is not part of the proposed NPLsite.
A Park C i t y representat ive report s the l a n d f i l l was opened in1973 and closed in 1985. Was t e s were d e p o s i t e d below ground intrenches and also were mounded above ground. An EPA contractorto ld ATSDR that the l a n d f i l l materials are mos t ly sanitarywaste s , but are believed to include some t a i l i n g s f r o m P r o s p e c t o rSquare, and sketchy in format ion suggests some chemical wastesl ike PCBs and p a i n t s might be present. C i t y o f f i c i a l s have saidthat the materials p laced in the l a n d f i l l mater ial s are sanitarywastes, and the absence of substantive industry makes it u n l i k e l ythat chemicals are present other than those that are used inhouseholds . During part of the opera t i on , Park C i t y had a p o l i c yprohib i t ing d i spo sa l of electrical t rans former s , hazardous waste,or toxic substances. In 1990, a r e lo ca t ion of U . S . Route 40
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resulted in that highway being constructed through the m i d d l e ofthe l a n d f i l l . ATSDR was t o ld that wastes encountered in the p a t hof the highway were excavated, p l a c e d on the a d j o i n i n g l a n d f i l lremnants, and covered with soil. F i g u r e 2 shows the a p p r o x i m a t el i m i t s o f the l a n d f i l l remnants.
Laboratory data were reviewed for sampl e s taken f r o m boringsd r i l l e d at the l a n d f i l l during highway development p l a n n i n g (UDT1 9 8 9 ) . T h e s e data showed that a few inorganic elements d e t e c t edwere not at high concentrations, and no p o l y c h l o r i n a t e db i p h e n y l s , p e s t i c i d e s , or s emivo la t i l e organic compounds weredetec t ed . One v o l a t i l e organic compound was detec ted in twosample s at extremely low concentrations (maximum of 0.03 p a r t sp e r m i l l i o n [ p p m ] ) . I n a d d i t i o n , a l though l a n d f i l l workmen a r el i k e l y to have been exposed to waste-related contaminants in thep a s t , no exposure is p l a u s i b l e now, and none is expec ted in thef u tur e unless the l a n d f i l l is d i s turbed. The city does notintend to reopen the l a n d f i l l ; Summit County provide s a l a n d f i l lfor the Park C i t y area at another locat ion. A l s o , UPCM report sthat their prop er ty , inc lud ing the part where the l a n d f i l l isl o c a t e d , wi l l not be d e v e l o p e d .
Based on the in format i on about the l a n d f i l l and its op e ra t i on ,ATSDR is e x c l u d i n g the l a n d f i l l and i t s workers f r o m f u r t h e revaluation in this p u b l i c h e a l t h assessment.

Prospec tor square, silver M a p l e Cla ims
Prospec tor Square, a large r e s id en t ia l and commercial d eve l opmentin the northeast part of Park C i t y , was p a r t i a l l y constructed ona large depo s i t of mine t a i l i n g s . Prospec tor Square is a longS i l v e r Creek about 1% mil e s upstream f r o m the RFT site( F i g u r e 1). In 1988, ATSDR conducted a human exposure s tudy todetermine the e f f e c t o f mine t a i l i n g s contaminated with l e a d ,arsenic, and cadmium on b i o l og i ca l l ev e l s of those me ta l s amongpersons l iv ing in the immediate vicinity (ATSDR 1 9 8 8 ) .
S i l v e r M a p l e C l a i m s , another locat ion along S i l v e r Creek at whicht a i l i n g s are r epor t ed , l i e s ups tream f r o m the RFT s i t e , betweenthe site and Prospec tor Square. The s p e c i f i c l o ca t ion andboundary of S i l v e r M a p l e C l a i m s has not been d e f i n e d .
A l t h o u g h some contaminants released at Pro spe c t or Square andS i l v e r M a p l e C l a i m s might migrate to the RFT s i t e , ATSDR reviewof avai lab l e i n f o r m a t i o n indicate s that the RFT site is notl i k e l y to have a d e f i n a b l e impact on either of those l o ca t i ons .T h e r e f o r e , ATSDR wil l not f ur th er evaluate contamination orheal th issues p o t e n t i a l l y as sociated with those locat ions .
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B. S i t e V i s i t
ATSDR r e p r e s e n t a t i v e s — M s . S t e p h a n i e Prausnitz and Mes sr s . DonGibeaut and Glenn T u c k e r — v i s i t e d the site area on August 18 and19, 1992. A publ i c ava i lab i l i ty session was held on the morningof the 19th. W i t h the e x c ep t ion of r epre s entat ive s of UPCM andthe pre s s , no community members attended the meet ing. Pertinentinformation obtained during that visit is described ina p p r o p r i a t e sections of this document.
C. Demographics , Land Use , and N a t u r a l Resource Use
Demographics
The site is in a rural area with scattered residences. Fourhomes and three businesses are within a mile . The f our homes area p p r o x i m a t e l y % a mile southwest ( u p s t r e a m ) f r o m the RFT site andare within 100 to 400 f e e t of S i l v e r Creek. During the s i tevisi t , ATSDR observed that one of the residences appeared to bevacant. Two concrete and aggregate s u p p l i e r s and an e l ec tr i cpower company service center are near S i l v e r Creek about Vt m i l enorthwest (downstream) of the site. ATSDR learned the businessesemploy a to tal of 51 persons. The nearest residence to S i l v e rCreek downstream f r o m the RFT site was observed to be about 4miles away.
Nearby Park Ci ty is a center for skiing and recreation; itsf u l l - t i m e p o p u l a t i o n i s about 4,500 (USBC 1 9 9 1 ) . The census al soi d e n t i f i e s 3,800 vacant housing units in the c i ty; thus, when theunits are f i l l e d with vi s i tors , the to tal p o p u l a t i o n increasessub s tant ia l ly . EPA reports that about 4,300 res idents are withina radius of 3 mi l e s of the site (USEPA 1 9 9 1 b ) . The nearestres idents within the city are at Pro sp e c t o r Square. The nearestschools in the city are on Route 248, next to Pro sp e c t o r Square.A h o s p i t a l is a l so in Prospec tor Square , but no nursing homes arein the site vicinity.
Land Use
E s s e n t i a l l y all of the area within a 1-mile radius of the s i t e isopen, undeve loped rangeland that s uppor t s g e n e r a l l y l o w - d e n s i t yp o p u l a t i o n s of sheep, ca t t l e , and horses. Beyond 1 mile of thes i te , land use is p r i n c i p a l l y open, undeve l op ed rangeland exceptfor development associated with Park C i t y , sk i ing, andresidential and commercial development along a narrow zone by1-80, which is about 4 mile s north of the RFT site ( F i g u r e 1).Park City o f f i c i a l s report they expect f u t u r e deve lopment wi l lextend northwest of town along S t a t e Route 224 ( F i g u r e 1), ratherthan along Route 248 toward the RFT site.
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The county extension agent reported that there has been l imi t edagricul ture , cons i s t ing of about 200 acres of pa s tur e , in S i l v e rCreek watershed between the site and 1-80. Pasture in that areais pr imar i ly grasses and some a l f a l f a . S t o c k in this watershedsegment includes a dairy herd, beef ca t t l e , and sheep. The dairyc a t t l e are near 1-80. Some grain is being raised f a r t h e r northin the watershed near the community of W a n s h i p , which is about 6miles beyond 1-80.
Natural Resource Use

Mining
The Park C i t y area was once a m a j o r lead- and s i lver-miningd i s t r i c t , but mines have not been active recently (UDNR 1 9 8 6 ) .

S u r f a c e Wat er
Average annual r a i n f a l l in the Park Ci ty area ranges f r o m 16inches at low a l t i tude s to more than 40 inches in the Wasa t chMounta in s , a few mile s west of the site. The S i l v e r Creekwatershed drains an area of about 26 square mi l e s . The creekoriginates south of Park C i t y and f l o w s g enera l ly northwardthrough the c i ty, pas se s the RFT s i t e , and di s charge s into theWeber River about 10 miles downstream f r o m the site. S i l v e rCreek is a perennial stream with an average annual d i s charge of3.3 cubic f e e t p er second ( c f s ) (USEPA 1 9 9 1 b ) . F l o w , however, i squite variable; s u b s t a n t i a l l y greater f l o w occurs dur ing snowm e l t , and ATSDR observed e s s e n t i a l l y no f l o w ve lo c i ty at the RFTsite in August . Weber River, which has an average annualdischarge of 214 c f s , is a m a j o r stream in the region anddischarges into Great S a l t Lake about 50 m i l e s downstream of thesite ( U S E P A 1 9 9 1 b ) .
The on-site diversion ditch receives sur fac e r u n o f f f r o m landareas that are upgradi ent of the t a i l i n g s d e p o s i t and t r a n s p o r t sthat water through the southern edge of the t a i l i n g s to a we t landarea of about 10 acres by the embankment (USEPA 1 9 9 1 b ) . F r o mthere, the r u n o f f enters S i l v e r Creek at a po int ATSDR observed afew hundred f e e t northwest of the embankment.
S i l v e r Creek i s not used for human water s u p p l y ( E & E 1 9 8 5 ) .S t o c k obtain water d i r e c t l y f r o m the creek and f r o m divers ionditches . Creek water is a l so withdrawn for stock watering andirrigation. Utah Division of Water Rights reports there arethree diversions of S i l v e r Creek water downstream f r o m the RFTsite (UDNR 1 9 9 2 ) . The nearest diversion is at the G . M . PaceDitch that begins about 600 f e e t north of U . S . Route 189 ( U S - 1 8 9 )(UDNR 1 9 9 2 ) . Based on di scus s ion with a Park C i t y o f f i c i a l andother in format i on , it appears that G . M . Pace di t ch al so receives
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water d ir e c t ly f rom the Pace Homer d i t ch , which originates at aspring in Park Ci ty ( E & E 1 9 8 7 b ) . W a t e r f r o m G . M . Pace d i t ch hasbeen reported to be used for i rr iga t ing 316 acres of pas ture(USEPA 1991b). The next c lose s t diversion is north of 1-80,about 7 miles downstream from the s i te; water is reported to beused for l ives tock (UDNR 1 9 9 2 ) . The third divers ion, reported tobe for irr igat ion, is f a r t h e r north of 1-80, about 9 mi l e sdownstream from the site and about 2 miles upstream f r o m W a n s h i pwhere S i l v e r Creek discharges into the Weber River, a m a j o r watercourse in the region (UDNR 1 9 9 2 ) .
Weber River has only one diversion for pub l i c water s u p p l i e s , ata point about 45 mi l e s downstream f r o m the site: UDEQ report sthere are many diversions for irr igat ion and l ive s t o ck watering(UDEQ 1 9 9 2 a ) .

F i s h e r y
Electroshocking data obtained f r o m S i l v e r Creek in 1970 did notshow the presence of game f i s h . B i o l o g i s t s , more recently,report cutthroat trout in the creek; a l t h o u g h , there is noin f ormat i on to q u a n t i f y the p o p u l a t i o n or the l o ca t ion where thetrout are present ( E & E 1991a). The Weber River is an importanttrout f i s h e r y .

Groundwater
Groundwater exi s t s in both c o n s o l i d a t e d rocks and uncon s o l i da t edv a l l e y f i l l ( s o i l s ) ( U D N R 1 9 8 6 ) . C o n s o l i d a t e d rocks crop o u tover most of the Park Ci ty area, except along stream channelswhere unconsolidated va l l ey f i l l is exposed at the sur face .V a l l e y f i l l i s p r i m a r i l y a l l uv ia l or g l a c i a l in origin andconsist s o f c lay, s i l t , sand, grave l , cobb l e s , and bou lder s . Thealluvium is pr imar i ly in low areas, along stream channels. Theaverage thickness of v a l l e y f i l l in the S i l v e r Creek drainagesystem is about 100 f e e t .
S i l v e r Creek is f l a n k e d by lines of h i l l s that rise a few hundredt o 1000 f e e t above the v a l l e y f l o o r . The v a l l e y f l o o r s l o p e sdownward in a g e n e r a l l y norther ly d i r e c t i on , the d i r e c t i on off l o w in S i l v e r Creek. The RFT site l ie s a long S i l v e r Creek in anarea that i s b lanketed by uncon so l ida t ed f i l l . The thicknes s ofthat soil zone at the RFT site is not known. EPA repor t s thatgroundwater has been encountered at r e l a t i v e l y sha l l ow d e p t h s atthe RFT site, but a s p e c i f i c d e p t h has not yet been d e f i n e d .ATSDR believes that water l eve l s beneath the s i te might ber e l a t i v e l y high during wet p e r i o d s of the year and may d r o pduring drier months.
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W a t e r in c on so l ida t ed rocks moves along f a u l t s and f ra c tur e s f r o mhigh a l t i t u d e s toward di scharge areas at lower elevation.S t u d i e s show that groundwater in val l ey f i l l f l o w s in the samegeneral direc t ion as the streams (UDNR 1 9 8 6 ) . A c c o r d i n g tos tud i e s , the creek gains water i n f l o w over time f r o m the v a l l e yf i l l aqui f er system. During dry p er i od s , ATSDR believes thatpart s of the creek discharge s ur fa c e water to the v a l l e y f i l la q u i f e r s ; a l though, seepage s tudie s a long the creek did not showany areas of s i g n i f i c a n t losses.
UPCM report s there has never been a groundwater s u p p l y well onthe property. The three residences that are within a mile of thesite obtain p o t a b l e water s u p p l i e s f r o m private w e l l s that appearto be h y d r a u l i c a l l y upgrad i en t f r o m the RFT site. It is unknownwhether the we l l s draw water f r om a va l l ey f i l l aqu i f e r or f rombedrock. The three businesses to the northwest use b o t t l e d waterfor drinking and obtain indu s t r ia l water f r o m w e l l s that areh y d r a u l i c a l l y downgradient f r o m t h e R F T site ( E & E 1 9 9 1 d ) . T h e s ew e l l s are reported to be more than 300 f e e t d e e p and are p r o b a b l ydrawing f r o m a bedrock a q u i f e r rather than f r o m a v a l l e y f i l laqui f e r .
A T S D R learned that A t k i n s o n S p e c i a l Improvement D i s t r i c t , H i g hV a l l e y W a t e r Company, and Summit County Service Area # 3 — s e r v i n g240, 250, and 75 persons , r e s p e c t i v e l y — o b t a i n their water f r o mw e l l s in the S i l v e r Creek watershed downgradient f r o m the site.The w e l l s are about 2, 3%, and 4 m i l e s , r e s p e c t i v e l y , f r o m theRFT site and are set back about % to 1 mile f r o m the creek. ParkC i t y ' s p u b l i c water system gets i t s s u p p l y f o r i t s 4,500re s ident s and many vis i tors f r o m w e l l s and tunnel s that are 1%mi l e s , or more, upgradient f r o m the RFT site ( U D E Q 1 9 9 2 a ) .
D. H e a l t h outcome Data
Utah maintains birth and death c e r t i f i c a t e database s and a tumor(cancer) regis try. No h ea l th outcome data were reques ted, asdiscussed in the H e a l t h Outcome Data Evaluation section below.In 1988, ATSDR conducted a human exposure s tudy to evaluatewhether mine t a i l i n g s contaminated with l e a d , arsenic, andcadmium had an e f f e c t on b io logical level s of those elementsamong persons l iv ing in the immediate v i c ini ty (ATSDR 1 9 8 8 ) . Thestudy resul t s are described in the H e a l t h Outcome Data Evaluat ionS i t e section below. No addi t i onal relevant databases or hea l ths tudie s were i d e n t i f i e d .
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C O M M U N I T Y H E A L T H C O N C E R N S

ATSDR s t a f f noted community members' concern about dust b l ow ingoff site. S t a f f are unaware of any other s i t e-re lated communityhealth concerns. No health concerns were expressed to ATSDRrepresentat ives at the Publ i c A v a i l a b i l i t y session. Furth ermore ,ATSDR s t a f f contacted re s ident s of nearby houses andrepresentatives of the E P A , UT Department of EnvironmentalQua l i ty , UT Department o f H e a l t h , Summit County H e a l t hDepartment , and the town of Park C i t y . Concern had beenexpressed about blowing dust. No one was aware of any others i t e-re lated community h ea l th concerns.

E N V I R O N M E N T A L C O N T A M I N A T I O N A N D O T H E R H A Z A R D S

A T S D R ' s pr e l iminary p u b l i c h ea l th assessment o f 1990 useds a m p l i n g data obtained in 1985 and 1986 and addre s s ed severalinorganic contaminants: arsenic, cadmium, chromium, c o p p e r , l e a d ,manganese, selenium, and zinc. T h i s addendum considers thats a m p l i n g data in a d d i t i o n to more recent data and s i t e-re la t edinformat ion.
S a m p l i n g data and s u p p o r t i n g s i t e-re lated i n f o r m a t i o n suggestthat contaminants have been released into the air, groundwater,sur face water, and sediment on and off site. T h i s sectioni d e n t i f i e s contaminants of p o t e n t i a l concern that have beenselected for fur ther evaluation in subsequent sections of thispub l i c health assessment to determine whether exposure to themhas pub l i c hea l th s i g n i f i c a n c e . I d e n t i f y i n g contaminants in thi ssection does not i m p l y that exposure wi l l result in adversehealth e f f e c t s .
Contaminant s e lec t ion considers the f o l l o w i n g f a c t o r s :

1. concentrations of contaminants on and off s i t e ,
2. s ampl ing p l a n de s ign, f i e l d data qua l i ty , andlaboratory data q u a l i t y ,
3. r e la t i on sh ip of on- and o f f - s i t e concentrations top u b l i c heal th assessment comparison values f ornoncarcinogenic hea l th endpo in t s and for carcinogenicend po in t s , and
4. community hea l th concerns.
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ATSDR also conducted a search of the EPA T o x i c Chemical ReleaseInventory (TRI) to determine whether that database i d e n t i f i e s anychemical releases for the RFT site or other f a c i l i t i e s in thevicinity. TRI contained no data for any f a c i l i t i e s in SummitCounty.
The contaminants of po t en t ia l concern se lec ted to be addres s edfur ther in the p u b l i c hea l th assessment are l i s t ed in each of thedata tables ( A p p e n d i x B), and many are discussed within thissection. The data tab l e s contain several abbreviations thati d e n t i f y sources of p u b l i c h ea l th assessment comparison values:

* EMEG Environmental M e d i a l Evaluat ion G u i d e* RMEG Reference Dose M e d i a Evaluat ion G u i d e* CREG Cancer Risk Evaluat ion Guide* L T H A L i f e t i m e H e a l t h Advi s ory Guide* AL Action Level
EMEGs are estimated comparison concentrations that are based oni n f o r m a t i o n determined b y A T S D R f r o m i t s T o x i c o l o g i c a l P r o f i l e sfor s p e c i f i c chemicals. RMEG comparison values are based onEPA's estimates o f the d a i l y exposure to a contaminant that i su n l i k e l y to cause adverse h ea l th e f f e c t s . CREGs are e s t imatedcomparison concentrations for s p e c i f i c chemicals based on anexcess cancer rate of one in a m i l l i o n persons and are c a l c u l a t e dusing E P A ' s cancer s l o p e f a c t o r s . E P A ' s L T H A i d e n t i f i e s t h econtaminant level in drinking water at which adverse h ea l the f f e c t s would not be ant i c ipa t ed over a l i f e t i m e . All of thef o r e g o i n g comparison values are guides and do not have aregulatory basis. An AL comparison value is an EPA regula toryconcentration that, if exceeded, requires p u b l i c water systems toin i t ia t e s p e c i f i c actions.
Groundwater, t a i l i n g s , s o i l , s ur fa c e water, s ediment, and ambientair have been s a m p l e d . No data are a v a i l a b l e for f o o d chainelements.
A. On-site Contaminat ion
Groundwater; Area A
Several sampl e s o f groundwater obtained f r o m monitoring w e l l sin s ta l l ed next to the t a i l ing s pond and next to the l a n d f i l l havebeen analyzed . Data for u n f i l t e r e d s ampl e s show that several ofthe contaminants of po t en t ia l concern were found at l eve l s thatexceed ATSDR's comparison values f or drinking water use—antimony, arsenic, barium, b e r y l l i u m , cadmium, c o p p e r , l e a d ,manganese, s i lver, vanadium, and zinc. Maximum concentrationsare shown in T a b l e 1 ( A p p e n d i x B). Several of those maximumconcentrations were de t e c t ed at a monitoring well near the
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l a n d f i l l . Review of data for w e l l s at the l a n d f i l l shows thatwaste material s there contribute meta l s to the groundwater.Concentrations for other monitoring w e l l s on si te were comparedwith groundwater data for a monitoring well upgradi ent f r o m thesite, south of the County Road. That comparison sugges t s that atleast part of the contaminants in on-site groundwater in Area Aare f r o m t a i l i n g s .

T a i l i n g s Depo s i t s : Areas A and B
Several t a i l i n g samples were analyzed f r om Area A and two f r omArea B. Maximum concentrations of substances are pre s ented inT a b l e 2 ( A p p e n d i x B). Arsen i c , b e ry l l i um, and cadmium werepresent a t l eve l s that exceed A T S D R ' s comparison values f o rincidental ingestion. In a d d i t i o n , l e a d , zinc, and calcium wereat e s p e c i a l l y elevated levels.
S o i l Cover Layer On T a i l i n g s ; Area A
F i v e sample s of the soil cover layer in Area A were a n a l y z e d . Nos ampl ing has been conducted on site for natural so i l s at orbeyond the perimeter of the t a i l i n g s d e p o s i t . Maximumconcentrations of substances are presented in T a b l e 3( A p p e n d i x B ) . Arsenic a n d b eryl l ium s l i g h t l y exceed A T S D R ' scomparison values for inc idental inge s t i on , but theconcentrations detected are t y p i c a l of s o i l s in the western partof the country.
S u r f a c e Water; Area A and Area B
Seventeen sur fa c e water s a m p l e s f r o m the diversion di t ch andmarsh at Area A and 10 sampl e s f r om S i l v e r Creek at Area B wereanalyzed. Because water quali ty varies with changing f l o w rates,the sample data may not be indicative of conditions over time.Maximum concentrations of substances are pre s ented in T a b l e 3( A p p e n d i x B ) .
Many of the substances were detected at l eve l s that exceedA T S D R ' s comparison values f o r drinking water. F o r Area A , t h esubstances include antimony, arsenic, barium, beryl l ium, cadmium,c o p p e r , l e a d , manganese, mercury, s i lver, t h a l l i u m , vanadium, andzinc. At Area B, antimony, arsenic, b e r y l l i u m , cadmium, mercury,s i lver, t h a l l i u m , and vanadium exceeded comparison value s; theconcentration of lead was identical to its comparison value.
S e d i m e n t : Area A and B
Maximum concentrations of substances f ound in sediment s a m p l e sf r om Areas A and B are presented in T a b l e 5 ( A p p e n d i x B).
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Twelve sampl e s taken in Area A f r o m the diversion d i t c h , marsh,and areas where water ponds on the t a i l i n g s were ana lyz ed .Arsenic, beryll ium, cadmium, and manganese were present at l eve l sthat exceed A T S D R ' s comparison values f o r incidental inges t ion.Lead was f ound at an elevated l e v e l ; antimony, iron, and zinc arealso elevated when compared to their concentrations in the soilcover data presented in T a b l e 3.
At Area B, two sample s of sediment f r om S i l v e r Creek wereanalyzed. Arsenic and beryl l ium were found at l eve l s that exceedA T S D R ' s comparison values f o r incidental inges t ion. Lead w a spresent at an elevated concentration; antimony, iron, and zincare also elevated.
Ambient Air: Area A
Ambient air s a m p l i n g was conducted in 1986 at f o u r l o ca t i on swithin Area A. Because of the short s a m p l i n g dura t i on , the datamay not be representat ive of air qua l i ty over time. The s ampl e swere analyzed for arsenic, cadmium, l e a d , and zinc; maximumconcentrations reported are pre sented in T a b l e 6 ( A p p e n d i x B).T h e concentrations f o r arsenic a n d cadmium exceed A T S D R ' scomparison values for ambient air. Lead and zinc a l s o occurredat l eve l s greater than would be expec t ed in a rural s e t t ing .
Ambient air s a m p l i n g was also conducted in 1992 at l o ca t ionsalong the security f e n c e . T h e s e re sul t s are described in thenext section.
B. O f f - s i t e Contaminat ion
Groundwater

Background Monitoring W e l l and Nearby I n d u s t r i a l W e l l s
A n a l y t i c a l result s f o r u n f i l t e r e d groundwater s a m p l e s obtainedfrom the monitoring well south of County Road, upgradient of thep r o p e r t y , and f r o m three nearby downgradient indus tr ia l w e l l s arepresented in T a b l e 7 ( A p p e n d i x B).
Data for two sample s f r om the monitoring well show that arsenic,beryl l ium, a n d lead exceed A T S D R ' s comparison values f o r dr inkingwater. Other substances are not at extraordinary concentrations.
S a m p l e s f r om the nearby industrial w e l l s , which are not used forpotab l e water s u p p l i e s , were analyzed only for arsenic, cadmium,chromium, and l ead. Resul t s for seven u n f i l t e r e d s a m p l e s suggestthat arsenic and lead are present at l eve l s that exceed ATSDR'scomparison values for drinking water ( E & E 1 9 9 2 ) .
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Publ i c W a t e r S u p p l y W e l l s

Analyt i ca l data were reviewed for a few u n f i l t e r e d groundwatersample s f r om three publ i c water s u p p l y we l l s (Atkin son S p e c i a lImprovement Distr ic t , H i g h V a l l e y Water Company, Summit CountyService Area #3) located on the f l a n k s of the downstream area ofthe S i l v e r Creek watershed. Maximum concentrations are shown inT a b l e 8 ( A p p e n d i x B). Several contaminants of p o t en t ia l concernwere not reported in analyses of the sampl e s , inc luding;aluminum, antimony, beryl l ium, cobal t , t h a l l i u m , and vanadium.A T S D R ' s comparison values f o r drinking water were exceeded onlyfor arsenic, which was present at low l ev e l s in the s ampl e s f r o mthe H i g h V a l l e y and Summit County Service systems. Othersubstances were not at extraordinary levels .
S o i l s
F i v e sample s of s u r fa c e so i l s and two of sub sur face s o i l s wereobtained near the site. Four of the sur face sampl e s were f r o m 2to 50 f e e t f r om roads; the f i f t h sample location was about 400f e e t south of the county road. Maximum concentrat ions are shownin T a b l e 9 ( A p p e n d i x B). For s u r f a c e s o i l s , arsenic andberyl l ium were present a t l ev e l s greater than ATSDR's comparisonvalues for incidental ingestion. Lead and zinc were elevated inthe sample obtained south of County Road, and vanadium waselevated in one of the other s ur fa c e s a m p l e s . The s u b s u r f a c esampl e s did not contain any substances at ex traordinary l e v e l s ;al though, arsenic w a s present above A T S D R ' s comparison level f o rincidental ingestion.
S u r f a c e W a t e r : U p s t r e a m and Downstream
Seven sample s of water taken f r o m S i l v e r Creek ups tream of Area Bwere analyzed; some also were reported f r o m the creek immedia t e lydownstream of the site, near US 189, and many more analyses werefor creek sample s taken at A t k i n s o n , a p p r o x i m a t e l y 4 mile sdownstream. Because water g u a l i t y varies under d i f f e r e n t f l o wrates, the s a m p l i n g data may not represent condi t ions over time.Maximum concentrations are shown in T a b l e 10 ( A p p e n d i x B). Formost of the substances, ATSDR's review of the data sugges t s thatmaximum concentrations are not s u b s t a n t i a l l y greater downstreamthan upstream.
Upstream, substances that exceeded A T S D R ' s comparison values f o rdrinking water are antimony, arsenic, beryl l ium, cadmium, l e a d ,and zinc. Downstream, comparison values were exceeded byantimony, arsenic, b e r y l l i u m , cadmium, l e a d , manganese, and zinc.
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S e d i m e n t s ; U p s t r e a m and Downstream
Upstream of Area B, one sediment sampl e was taken in Pace HomerDitch and two from Si lv er Creek. Downstream, a sample ofsediment was taken f r o m the creek several hundred f e e t f r o m thesite. Maximum concentrations of substances are shown in T a b l e 11( A p p e n d i x B ) .
The arsenic and b ery l l ium in the upstream and downstreamsediments exceed A T S D R ' s comparison values f o r incidentalinges t ion; antimony, l e a d , and zinc l eve l s are al so elevated forupstream sediments.
Ambient Air
In 1985, an EPA contractor obtained i n f o r m a t i o n that showed wind-driven f u g i t i v e dust moving off site. In 1986, ambient air wasmonitored at one s tat ion about 3,000 f e e t south-southeast ofArea A. Because of the short s a m p l i n g interval, the monitoringdata may not be repre sentat ive of condi t ions over time.Prevai l ing wind during the monitoring period was f r o m the west-northwest and south east. T h u s , the moni tor ing l o ca t i on was notin the pr eva i l ing downwind d ire c t i on f r o m the site at any timeduring the s ampl ing program. Maximum concentrations ofsubstances are shown in T a b l e 12 ( A p p e n d i x B). Several s a m p l e swere analyzed for arsenic, cadmium, l e a d , and zinc. Cons t i tuentl eve l s were much le s s than had been recorded at on-site l o ca t i on sduring that study ( T a b l e 6). Arsenic was no t d e t e c t e d . Theconcentration o f cadmium, a l though quite low, exceeds A T S D R ' scomparison value for ambient air. Cadmium l eve l s and the lowconcentrations of lead and zinc detec ted a p p e a r consistent withvalues for rural s e t t ing s . However, had the monitoring s tat ionbeen in the direct ion of p r e v a i l i n g wind, ATSDR believes that theconcentrations 3,000 f e e t f rom the site might have been greater.Review of the on-site air monitoring data shows that one of thes tat ions that recorded subs tantial concentrations was only a fewhundred f e e t inside Area A, thus the concentrations shown inT a b l e 6 may be indicat ive of the l ev e l s in immediate o f f - s i t eareas at that time.
In 1992, when an estimated 80% of the t a i l i n g s d e p o s i t at Area Awas covered with soil or salt grass, ambient air qual i tymonitoring was conducted for two days at f i v e l o ca t i on s a l ong thef enc e , shown in F i g u r e 2. Because of the short sampl inginterval, the monitoring data may not be representat ive ofconditions over time. The monitor l o ca t ions were about 150 to800 f e e t f r o m Area A. T h o s e analyse s de t e c t ed only zinc at lowconcentrations (0.1 / t g / m 3 ) at three of the monitors. T h i s isless than a tenth of the maximum zinc that had been f o u n d in
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on-site monitors in 1986. However, none of the monitors weresituated downwind for any extended length of time (USEPA 1 9 9 2 c ) .

C. Qual i ty Assurance and Quali ty Control
Only some of the reference documents contain quali ty assurancei n f o r m a t i o n for inve s t iga t ions , s a m p l i n g , and laboratoryanalyses . In p r e p a r i n g this as se s sment, ATSDR presumed thatprotoco l s and results f rom other agencies are val id . Thecomple t ene s s and r e l i a b i l i t y of the i n f o r m a t i o n could a f f e c t thev a l i d i t y o f A T S D R ' s conclusions.
D. Physical and other H a z a r d s
ATSDR did not observe any physical or other hazards at the site.

P A T H W A Y S A N A L Y S E S

ATSDR i d e n t i f i e s human exposure pathways by examiningenvironmental and human components that might lead to contactwith contaminants. A pathway analys i s considers f i v e e l ements: asource of contamination, transport through an environmentalmedium, a point of exposure, a route of human exposure, and anexposed p o p u l a t i o n . C o m p l e t e d exposure pathways are those forwhich the f i v e elements are evident and indicate that exposure toa contaminant has occurred in the p a s t , is currently occurring,or will occur in the future . Potent ial exposure pathways arethose for which one or more of the e lements is not c l ear lyd e f i n e d , but could be present. P o t e n t i a l pathways ind i ca t e thatexposure to a contaminant could have occurred in the p a s t , couldbe occurring now, or could occur in the f u t u r e .
ATSDR's prel iminary heal th assessment o f 1990 addressed severalexposure pathways associated with soil and t a i l i n g s , groundwater,f o o d - c h a i n , ambient air, and sur fa c e water. T h i s addendumevaluates exposure pathways using all avai lab l e s a m p l i n g ands i t e-re lated i n f o r m a t i o n .
Pathway analyses conducted for the site area indicate that thereare several comple t ed exposure pathways associated with t a i l i n g s ,s o i l , s ur fa c e water, air, and groundwater. A f f e c t e d p o p u l a t i o n sinclude t a i l ing s workers, site t r e spa s s er s , and p o s s i b l y somep u b l i c water system users north of the p r o p e r t y . The c ompl e t edpathway elements are summarized in T a b l e 13 ( A p p e n d i x B)
Several p o t e n t i a l exposure p a t h w a y s — a s s o c i a t e d with t a i l i n g s ,s o i l , surface water, air, groundwater, sediment, and p o s s i b l y
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f o o d s — c o u l d also exist. P o t e n t i a l l y exposed p o p u l a t i o n s includesite and area workers and r e s id en t s , t r e spa s s er s , road workers,ranchers, consumers, and f i sh ermen. The p o t e n t i a l pathwayelements are summarized in T a b l e 14 ( A p p e n d i x B).
T a b l e s 15 and 16 ( A p p e n d i x B) f u r t h e r characterize exposed andp o t e n t i a l l y exposed p o p u l a t i o n s and associated media andcontaminants.
A. C o m p l e t e d Exposure Pathways
T a i l i n g s and S u r f a c e S o i l Pathways On S i t e : Area A
M e t a l s are present in t a i l i n g s , and, at low concentrations, inthe t a i l i n g cover soil s . T a i l i n g s also are l i k e l y to have beenmixed with s ur fa c e soil on the perimeter of Area A. During theyears t a i l i n g s were d e p o s i t e d , the work forc e is believed to havebeen exposed to contaminants in t a i l i n g s and some s o i l sp r i n c i p a l l y through incidental inge s t ion and inhala t i on .T r e s p a s s e r s are believed to have been exposed in a s imi larmanner.
S u r f a c e Water Pathways On S i t e ; Area A
Water used to transport t a i l i n g s and s u r f a c e water runon thatponded in Area A are l i k e l y to have contained elevated l eve l s ofmetal s . When t a i l i n g s were being d e p o s i t e d , workers were l i k e l yto have been exposed to contaminants in those waters throughincidental ingestion. T r e s p a s s e r s are l i k e l y to have beenexposed less ex t ens ive ly to water-born contaminants throughincidental ingestion.
Ambient Air Pathways On S i t e ; Area A
Air sample data f r o m 1986 c o n f i r m that meta l s have been entrainedin ambient air in the past in Area A as a result of wind erodingand su spending p a r t i c l e s f r o m the t a i l i n g s sur fac e . At the timeof that s ampl ing ac t iv i ty , most of the t a i l i n g s area was notcovered or vege tated. ATSDR believes that the on-site work for c ewas exposed to airborne contaminants through inhala t i on duringthe years the t a i l i n g s were being d e p o s i t e d . T r e s p a s s e r s whoentered the site b e f o r e the p r o p e r t y was f e n c e d were l i k e l y tohave been exposed through inhalation.
P u b l i c Water S y s t e m s O f f S i t e ; Downstream S i l v e r Creek Water shed
Three publ i c water systems obtain at least a part of their s u p p l yf r o m w e l l s that are within the S i l v e r Creek watershed. S a m p l i n gdata show metals in these water s u p p l i e s , but not atextraordinary l e v e l s — a r s e n i c , however, is p o t e n t i a l l y of concern
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at even low leve l s . Water system customers are exposed to lowl eve l s of some c o n t a m i n a n t s — p a s t , pre s en t , and f u t u r e —p r i n c i p a l l y through ingestion and, to a small degree, throughaerosol inhalation (shower ing). It is not certain whether waterquali ty at those we l l s is a c tua l ly a f f e c t e d by site releases.The w e l l s are a cons iderable di s tance f r o m the site and are onbasin s l o p e s , not by the stream. A l s o , contaminant d i l u t i o n andadsorp t i on in the subsurface are l i k e l y to prevent substantiveincreases of metals at those we l l s .
B. Potential Exposure Pathways
T a i l i n g s and S u r f a c e S o i l s Pathways On S i t e : Area A, Area B
Remediation and maintenance workers on site in Area A a f t e rt a i l i n g s d i spo sa l s t opped are p o t e n t i a l l y e x p o s e d — p a s t , pre s ent ,and in the f u t u r e — t h r o u g h inge s t ion and inha la t i on tocontaminants contained in t a i l i n g s and p o s s i b l y to those in thelayer of cover so i l s or in a d j a c e n t natural s u r f a c e s o i l s .Should the area ever be deve loped for homes or businesses,residents and workers p o t e n t i a l l y would be expo s ed , p r i n c i p a l l ythrough ingest ion and inhala t i on , to contaminants in t a i l i n g s ands o i l s .
Tre spa s s e r s might enter the f l o o d p l a i n in Area B in f r equen t ly .T h e y p o t e n t i a l l y are e x p o s e d — p a s t , present, and f u t u r e — t h r o u g hingest ion and inhala t ion to contaminants in t a i l i n g s and p o s s i b l yto contaminants in a d j a c e n t s u r f a c e s o i l s .
S u r f a c e Water Pathways On S i t e : Area A
S u r f a c e water that p o n d s in Area A or f l o w s through the divers iondi t ch to the marsh and into S i l v e r Creek contains contaminants towhich remediation and maintenance workers p o t e n t i a l l y aree x p o s e d — p a s t , present, and f u t u r e — p r i n c i p a l l y throughincidental ingestion.
Ambient Air Pathways On S i t e ; Area A
On-site remediation and maintenance workers are p o t e n t i a l l yexposed through i n h a l a t i o n — p a s t , pre s ent , and f u t u r e — t ocontaminants entrained by wind or by vehicle and heavy equipmentactivity.
Groundwater Pathways O f f S i t e

Residen t ia l V e i l s
The three to f o u r residences within a mile of the site aresouthwest of the site and close to S i l v e r Creek. The private
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w e l l s that service those residences appear to be h y d r a u l i c a l l yupgradient f r o m the RFT site and are not l i k e l y to be a f f e c t e d bysite releases to groundwater. Groundwater at those w e l l s is morel i k e l y to be a f f e c t e d by contaminants released f r o m t a i l i n g sd e p o s i t s at Prospector Square or S i l v e r M a p l e C l a i m s . Data arenot avai lab l e to c on f i rm water qual i ty at those private w e l l s .T h e r e f o r e , ATSDR conservatively presumes that those well usersp o t e n t i a l l y are e x p o s e d — p a s t , pre s en t , and f u t u r e — p r i n c i p a l l ythrough ingestion and p o s s i b l y through aerosol inhalation(shower ing) to contaminants that might originate f r o m t a i l i n g snear Park Ci ty .

B u s i n e s s / I n d u s t r i a l W e l l s
Three businesses northwest of the site get their indus tr ia l waters u p p l y f r o m w e l l s that are h y d r a u l i c a l l y downgradient f r o m thesite. Arsenic and lead were present in one or more of the w e l l sat low l e v e l s — l e v e l s that were about the same or l e s s than theconcentrations f o u n d in a background well south of the site.T h u s , it is uncertain whether any of the contaminants originatedf r o m site releases. Concentrations might increase ifcontaminated groundwater enters the water s u p p l y a q u i f e r insubstantive quantity in the f u tur e . However, d i l u t i o n andadsorption in the groundwater regime are l i k e ly to preventsubstantive contaminant increases in those w e l l s . Workers usingthe industrial water p o t e n t i a l l y are exposed to contaminants ing r o u n d w a t e r — p a s t , pre s en t , and f u t u r e — t h r o u g h inc identalingest ion and aerosol inhalat ion.
S u r f a c e S o i l s Pathways O f f S i t e
Wind has l i k e l y d e p o s i t e d t a i l i n g s contaminants on s u r f a c e s o i l sin the vicinity of the site. Some s ur fa c e s o i l s on the creekf l o o d p l a i n also might contain elevated l eve l s of contaminants asa result of t a i l i n g s depo s i t i on . Workers who constructed U S - 4 0p o s s i b l y were exposed through incidental inges t ion and i n h a l a t i o nto contaminants in s ur fa c e s o i l s in the vicinity. A l s o , nearbyre s ident s , emp loye e s , and road maintenance persons p o t e n t i a l l yare e x p o s e d — p a s t , pr e s en t , and f u t u r e — t h r o u g h s imilar routes.
Creek S u r f a c e Wat er Pathways O f f S i t e
R u n o f f f rom on-site t a i l i n g s and releases into S i l v e r Creekupstream of the site resulted in contamination ( d i s s o l v e d andp a r t i c l e s ) of creek water. County f l o o d control maintenanceworkers and ranchers who draw water f r om the creek p o t e n t i a l l yare e x p o s e d — p a s t , pr e s en t , and f u t u r e — t h r o u g h inc identalingest ion to contaminants in creek water.
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Creek Sediment s Pathways Of f S i t e
Creek sediments in the site vicinity contain contaminatedsediment p a r t i c l e s , in c lud ing t a i l i n g s p a r t i c l e s , that have beentransported f r om the site or f rom locat ions upstream of the site.County f l o o d control maintenance workers and p o s s i b l y rancherswho draw water f r o m the creek p o t e n t i a l l y are e x p o s e d — p a s t ,pre s ent , and f u t u r e — t h r o u g h inc idental inges t ion to contaminatedcreek sediments.
Ambient A i r Pathways O f f S i t e
In the p a s t , wind was observed to suspend and transport t a i l i n g sand contaminated surface so i l s f r om on-site areas. S t r o n g windsalso are l i k e l y to suspend and transport f l o o d p l a i n t a i l i n g sduring dry weather. W i n d s also are l i k e l y to resuspendcontaminated p a r t i c l e s f r o m areas off s ite where they had beendepo s i t ed previously by wind. Results of air s a m p l i n g at thef e n c e in 1992 suggest that l eve l s of s i t e-re la t ed wind-bornecontamination may be inconsequential when cover s o i l s are inp l a c e , prov id ing cover and salt grass are maintained. However,data may not be representative of conditions over time.
The lateral extent of contaminant transport by wind orcontaminant d e p o s i t i o n is not known. The general p r e v a i l i n g winddirection is reported to be northwest; a several-day air qual i tys tudy recorded winds toward the northwest and southeast ( E & E1 9 8 5 ) . For these dominant wind d i r e c t i on s , the p o p u l a t i o n s thatwould most l i k e ly be exposed through i n h a l a t i o n — p a s t , p r e s en t ,and f u t u r e — a r e the employees of three companies located a shortdi s tance northwest of the site. Other p o t e n t i a l exposedp o p u l a t i o n s include r e s ident s of the three homes that aresouthwest of the site. M o t o r i s t s , bikers, and maintenanceworkers on the roads ad jac en t to the site are p o t e n t i a l l y exposedfor short per iod s . Workers who recent ly constructed the newsegment of U S - 4 0 a d j a c e n t to the s i te may have been exposed aswe l l .
F o o d Chain Pathways O f f S i t e

F o o d P r o d u c t s — C a t t l e , S h e e p , M i l k , Grain
ATSDR is not aware of any s a m p l i n g data for e d i b l e produc t s grownin the site vicinity. Resul t s of research and s a m p l i n g elsewheresuggest that bioaccumulation of some metal s may occur inagricultural products. T h i s may include meat or milk f r o m stockthat drink contaminated water, f r o m stock that graze onvegetat ion on which wind-blown contaminants have d e p o s i t e d or onvegetation grown in contaminated soil or irrigated withcontaminated water f r om S i l v e r Creek, or f r om stock that drink
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contaminated sur fa c e water. Some contaminants might al soconcentrate in grain. T h e r e f o r e , persons who consume f o o dproducts associated with ca t t l e , sheep, or grain raised in thesite vicinity p o t e n t i a l l y are e x p o s e d — p a s t , pr e s en t , andf u t u r e — t o contaminants taken up f r o m environmental media.A p p r e c i a b l e exposure f r o m this po t en t ia l source i s u n l i k e l y forp e o p l e who obtain that f o o d through mass d i s t r i bu t i on channels ,but is p l a u s i b l e for repeat users of that f o o d , such as the localranchers and their f a m i l i e s .

F i s h in S i l v e r Creek
Cutthroat trout have been reported in S i l v e r Creek; a l t h o u g h ,f r o m A T S D R ' s observations o f t h e stream, trout p o p u l a t i o n s mightnot appear viable year-around except far downstream towardW a n s h i p , which is about 10 mile s f r o m the site. EPA reportedseeing a pan-sized trout within the site boundary in the S p r i n gof 1992 (USEPA 1 9 9 3 ) . Trout may concentrate some me ta l s f r o msur face water and f r o m its f o o d c h a i n . T h e r e f o r e , persons whoconsume trout or other game f i s h f r o m S i l v e r Creek p o t e n t i a l l yare e x p o s e d — p a s t , pr e s en t , and f u t u r e , — t o s i t e-re latedcontaminants. No s a m p l i n g data are avai lab l e to c o n f i r m whetherf i s h contain contaminants.

P U B L I C H E A L T H I M P L I C A T I O N S

A. T o x i c o l o g i c Evaluation
ATSDR s t a f f evaluated al l comple t ed and po t en t ia l exposurepathways in th e f o l l o w i n g sections f or t o x i c o l o g i c e f f e c t srelated to exposure.
C o m p l e t e d Exposure Pathways
To determine whether adverse heal th e f f e c t s could result f r o mexposure, ATSDR s t a f f used contamination level data f r o m eachcomple t ed pathway to e s t imate exposure doses for each contaminantof concern. Doses were then compared to a Minimal Risk Level(MRL) or a Reference Dose (RfD) . The MRL is d eve l oped by ATSDR;the RfD is deve loped by E P A . Both represent an e s t imate of d a i l yexposure to a contaminant below which non-cancer adverse hea l the f f e c t s are un l ik e ly to occur. If an exposure dose has exceededan MRL or R f D , the estimated exposure dose can then be comparedto experimental data f r o m human or animal s tud i e s to determinewhich e f f e c t s may be of concern. When a contaminant is c apab l eof causing cancer ( c a r c i n o g e n i c ) , s t a f f al so considered theestimated exposure dose to c a l c u l a t e whether an increase in thecancer rate is expec t ed .
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T a i l i n g s and S u r f a c e S o i l Pathways On S i t e ; Area A
ATSDR s t a f f assumed workers were in the most heavily contaminatedareas at most 60 days per year, and inc id en t ly consumed 100 mgt a i l i n g s (or s o i l ) p er day. ATSDR s t a f f then compared th eestimated ingestion exposure doses with doses received by p e o p l ein ep idemio log i c s tudies or received by animals in laboratorys tudie s and evaluated whether adverse h e a l t h e f f e c t s arep o s s i b l e . Est imated exposure doses were below l eve l s of heal thconcern for all contaminants in soil and t a i l i n g s ; t h e r e f o r e ,adverse health e f f e c t s are unl ike ly to have occurred in workers.Given the relat ive infrequency of p e o p l e wandering on the s i teb e f o r e construction of the f e n c e , adverse h e a l t h e f f e c t s areunlike ly f or trespassers.
S u r f a c e Water Pathways On S i t e ; Area A
P e o p l e who worked when t a i l i n g s were being d epo s i t e d may havebeen exposed to contaminants p r i n c i p a l l y via inc identa l inge s t i onof sur fac e water. ATSDR s t a f f e s t imated exposure doses t ocontaminants in surface water on the s i te; those doses are alls i g n i f i c a n t l y below l eve l s o f p u b l i c h e a l t h concern. A T S D R s t a f fexpect no adverse h e a l t h e f f e c t s in workers as a result ofexposure to contaminated s u r f a c e water. Given the re la t iveinfrequency of p e o p l e wandering onto the site b e f o r e the f en c ewas cons tructed, adverse hea l th e f f e c t s are u n l i k e l y fort r e spa s s er s .
Ambient Air Pathways on S i t e ; Area A
P e o p l e who worked on site without r e sp ira tor s b e f o r e the site wassub s t an t ia l ly covered with soil and vegetation were exposed tocontaminants in the air. Ambient on-site air concentrations wereevaluated f o r adverse h ea l th e f f e c t s o f inha la t i on .Concentrations measured in air presented no pub l i c heal th hazard.
P u b l i c W a t e r S y s t e m s O f f S i t e ; Downstream i n S i l v e r CreekWater sh ed
Long-term users of the H i g h V a l l e y W a t e r Company and SummitCounty Service Area #3 p u b l i c water s u p p l i e s may have beenexposed via ingestion to arsenic, but that exposure probably didnot last a s u f f i c i e n t time to po se a p u b l i c h e a l t h hazard.Arsenic in the p u b l i c water s u p p l y may not be site r e l a t e d .
A l t h o u g h other metals are present in the p u b l i c drinking waters u p p l i e s , none are at l eve l s that may be considered h a r m f u l tothe general pub l i c . S o d i u m is at a level that p e o p l e on asodium-restricted diet should avoid.
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Potent ia l Exposure Pathways
To determine whether adverse h ea l th e f f e c t s could result f r o mexposure, ATSDR s t a f f used contamination level data whenava i lab l e f r om each p o t e n t i a l pathway to est imate exposure dosesfor each contaminant of concern. T h e s e doses were then comparedto MRLs or R f D s , as discussed above. When data were notavailable, s t a f f made assumptions to enable analysis of pathways.T h e s e as sumptions, when used, are s tated below.
T a i l i n g s and S u r f a c e S o i l s Pathways On S i t e ; Area A. Area B
ATSDR s t a f f es t imated inges t ion exposure doses f or workers andevaluated whether adverse h e a l t h e f f e c t s are p o s s i b l e . Es t imatedexposure doses were below l eve l s of h ea l th concern for allcontaminants in t a i l i n g s in area B; t h e r e f o r e , adverse h ea l the f f e c t s are unl ike ly for workers. ATSDR s t a f f do not have dataregarding l eve l s of contaminants in s o i l s because t a i l i n g sd i s p o s a l ended; we al so do not have i n f o r m a t i o n on contaminantsin cover soil or a d j a c e n t natural s u r f a c e s o i l s . However, l e v e l sare not expected to be s i g n i f i c a n t l y higher, and could becons iderably lower, than those measured in t a i l i n g s on the site.Estimated exposure do s e s , t h e r e f o r e , would be lower than thoseest imated above in the C O M P L E T E D E X P O S U R E PATHWAYS section.Adverse h ea l th e f f e c t s to workers are not expec t ed f r o m exposurevia these po t ent ia l pathways.
S h o u l d the p r o p e r t y be d e v e l o p e d , at a f u t u r e t ime, forre s ident ia l p u r p o s e s , p e o p l e would receive an exposure dosecorre sponding to t y p i c a l r e s id en t ia l exposures ( 3 6 5 days ayear). A T S D R s t a f f e s t imated p o t e n t i a l inge s t ion exposure dose sfor ind iv idua l s who would live on the site at a f u t u r e time. Inthat case, p e o p l e would receive exposure doses of arsenic,beryl l ium, cadmium and lead at l ev e l s of h e a l t h concern.Elevated levels of contaminants make the site unsuitable forre s ident ia l or gardening purpo s e s .
S u r f a c e W a t e r Pathways On S i t e ; Area A
It is not known whether p e o p l e who have worked on the site sincet a i l i n g s d i s po sa l ceased have come in contact with s u r f a c e water.Because the c ompl e t ed sur fac e water pathway prev iou s ly di s cus s edwas evaluated to be of no p u b l i c h e a l t h concern, adverse h e a l t he f f e c t s are not expected f r o m exposure via this p o t e n t i a lpathway.
Ambient Air Pathways On S i t e ; Area A
The comple t ed ambient air pa thway previous ly discussed wasevaluated to be of no p u b l i c h ea l th concern. T h e r e f o r e , adverse
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health e f f e c t s are not expected f r o m exposure via this po t ent ia lpathway.
Groundwater Pathways O f f S i t e

Residential W e l l s
ATSDR s t a f f have no i n f o r m a t i o n about contaminant l ev e l s inre s ident ia l w e l l s southwest of the site. However , since thosew e l l s are h y d r a u l i c a l l y upgrad i en t f r o m the s i t e , it is u n l i k e l ythat p e o p l e are being exposed to s i te-related contaminants atlevel s of pub l i c health concern. T h i s document does not considercontributions f rom Prospector Square.

B u s i n e s s / I n d u s t r i a l W e l l s
Workers are p o t e n t i a l l y exposed to contaminants throughincidental ingestion and po s s i b ly aerosol inhalation. Exposuresassociated with those po t ent ia l pathways are low enough to beconsidered of no publ i c heal th concern.
S u r f a c e S o i l Pathways O f f S i t e
Nearby r e s id en t s , e m p l o y e e s , and road maintenance p e o p l e arep o t e n t i a l l y exposed to contaminants through incidental ingestion.ATSDR s t a f f estimated exposure doses associated with o f f - s i t esurface soil. T h o s e doses are low enough to be considered of nop u b l i c h ea l th concern, p r i m a r i l y due to the infrequency ofexposure.
Should that area be d e v e l o p e d , at some fu ture time, forresidential purpo s e s , those res idents would receive a largerincidental ingestion exposure dose than would the occasionalvisitor or worker. ATSDR s t a f f e s t imated p o t e n t i a l inges t ionexposure doses for i n d i v i d u a l s who would live near the site atsome fu ture time. In that case, i n d i v i d u a l s would receiveexposure doses of arsenic, b eryl l ium, and lead at l eve l s ofhealth concern.
Elevated l eve l s of contaminants make the area near the s i teunsui table for re s ident ial or gardening purpose s .
Creek S u r f a c e Water Pathways O f f S i t e
County maintenance workers and ranchers are p o t e n t i a l l y exposedto contaminants through inc idental inges t ion of creek water.Exposures associated with that p o t e n t i a l pathway are low enoughto be considered of no pub l i c heal th concern.
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Creek S e d i m e n t s Pathway O f f S i t e
County maintenance workers and ranchers are p o t e n t i a l l y exposedto contaminants through inc idental inge s t ion of creek sediments .Exposures associated with that p o t e n t i a l pathway ares i g n i f i c a n t l y low enough to be considered of no p u b l i c h e a l t hconcern.

Ambient A i r Pathways O f f S i t e
People who work or live near the site are p o t e n t i a l l y exposed tocontaminants in the air. O f f - s i t e ambient air concentrationswere evaluated for adverse h ea l th e f f e c t s o f inhalat ion.Concentrations measured in air do not represent a p u b l i c h e a l t hhazard.
F o o d Chain Pathways O f f S i t e
ATSDR s t a f f have no in f ormat i on about contaminant l eve l s inca t t l e , sheep, mi lk , grains, or f i s h on or near the site. It isnot l i k e l y that those sources of f o o d are contaminated with site-re lated contaminants at a level of p u b l i c h ea l th concern.
B. H e a l t h Outcome Data Evaluation
The lead at this site is bound up in t a i l i n g s s imi lar to thet a i l i n g s found at Prospec tor Square. ATSDR s tudie s at Pro sp e c t orSquare indicate that exposure to these t a i l i n g s did not result inany increase in blood l e a d , arsenic, or cadmium l e v e l s , ascompared t o local controls (ATSDR 1 9 8 8 ) . No f u r t h e r hea l ths tudies were recommended. Because the frequency and duration ofexposure to t a i l i n g s in the r e s id en t ia l Pro sp e c t o r Square areaare expected to be s i g n i f i c a n t l y higher than the frequency andduration of exposure to t a i l i n g s at Richardson F l a t s , it isl i k e l y that exposure to lead at Richardson F l a t s w i l l not resultin an increase in blood lead l ev e l s .
A l t h o u g h it is not known e xa c t ly how many p e o p l e have beenexposed to contaminants at the s i t e , ATSDR s t a f f e s t imate thatonly a few p e o p l e were expo s ed . Furthermore , the exposure levelis not of p u b l i c h ea l th concern. F i n a l l y , the exposure hasended. For those reasons, ATSDR s t a f f believe i t i s u n l i k e l ythat anyone who was exposed wi l l d e v e l o p any adverse h ea l the f f e c t s f r om that exposure. I n a d d i t i o n , A T S D R s t a f f a r e unawareof any recent community h ea l th concerns of the re s idents .T h e r e f o r e , ATSDR s t a f f d id no t examine heal th outcome data. Ifnew i n f o r m a t i o n becomes ava i lab l e , or if nearby re s ident s haveheal th concerns about contaminants as sociated with the s i t e ,ATSDR wil l reconsider evaluat ing h ea l th outcome data.
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C. Community H e a l t h Concerns Evaluation
Because there is no i n f o r m a t i o n about l ev e l s of contaminants inblowing dus t , ATSDR s t a f f cannot evaluate th e h ea l th hazard posedby inhalation of the dust. ATSDR s t a f f evaluated availableambient air data (see T o x i c o l o g i c Evaluation s e c t i o n ) . Leve l s ofcontaminants in blowing dust generated f r o m t o p s o i l should notpose a publ i c health hazard. When the t a i l i n g s are c o m p l e t e l ycovered by t o p s o i l or when vegetat ion has adequat e ly anchored thes o i l , there should not be any contaminated dust or othercontaminated par t i cu la t e s blowing off site in concentrationsabove comparison values. ATSDR s t a f f are not aware of any othercommunity heal th concerns.
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C O N C L U S I O N S
1. ATSDR considers the RFT site to be no apparent p u b l i c h ea l thhazard in the past or present. Evaluations of availablei n f o r m a t i o n for c ompl e t ed exposure pathways suggest thatassociated doses are at l eve l s of no apparent h ea l thconcern. T h a t is, doses are not high enough to result inadverse heal th e f f e c t s in p e o p l e near the site or in personswho have worked on site. ATSDR s t a f f do not expectcontaminant l eve l s or exposure doses associated withpot ent ia l pathways to be high enough to result in adverseheal th e f f e c t s in p e o p l e near the site or p e o p l e who workedon the site. However, should the s i te , or areas near thesite where s i g n i f i c a n t l eve l s of contaminants may be f o u n d ,be developed for res idential purpo s e s , contaminant l eve l swould be at l ev e l s of h ea l th concern. For thi s reason,ATSDR considers the RFT site an indeterminant p u b l i c h e a l t hhazard in the f u t u r e .
2. The only community concern expressed was about wind-blowndust. Exposure to such dust does not appear to be a p u b l i chea l th hazard.
3. The owners report they wi l l not d e v e l o p the p r o p e r t y ; thatcommitment may avoid p o t e n t i a l l y adverse exposures thatwould result f r om d a i l y exposure to some of the on-sitecontaminants in the f u t u r e . However , that commitment is note n f o r c e a b l e .
4. S h o u l d add i t i ona l data become avai lab l e that indicate p e o p l eare being exposed to contaminants at l eve l s of p u b l i c h e a l t hconcern, the f i r s t conclusion w i l l be revised.
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R E C O M M E N D A T I O N S

C e a s e / R e d u c e Exposure Recommendations
1. F i n i s h p l a c i n g soil cover over t a i l i n g s in a t i m e l y manner.
2. Conduct p er iod i c maintenance in t a i l i n g s area to cover soiland vegetation.
3. See that on-site workers are well trained and use adequateprotective equipment.
4. If urban development ex t ends sub s tant ive ly closer to thesite, consider measures to reduce po t en t ia l for pub l i cexposure.
5. If evidence arises in the f u t u r e that c o n f i r m s t a i l i n g s weretaken of f site and conf irms their s p e c i f i c l o c a t i o n ( s ) ,consider evaluat ing re lated exposure, p u b l i c h e a l t h , andremedial issues.
6. Local governments should be encouraged to impose a p p r o p r i a t eland-use re s tr i c t ions at the s i te and areas ups tream anddownstream that might be impacted by t a i l i n g s . T h o s erestrictions should be intended to limit uses of a f f e c t e dareas that could result in exposures p o s i n g an u n a c c e p t a b l ehea l th risk.
S i t e / A r e a Charac t e r i za t i on Recommendations
1. Conduct a private well survey within 1 mile (upgrad i en t andd o w n g r a d i e n t ) ; analyze groundwater s a m p l e s taken f r o m w e l l s .If water qual i ty i s not consistent with p u b l i c h ea l thcriteria, al ternate water s u p p l i e s should be obtained andthe well survey and s a m p l i n g should be a p p r o p r i a t e l yexpanded . I n a d d i t i o n , A T S D R ' s conc lus ion r e g a r d i n g t h epub l i c heal th hazard associated with this site would have tobe reevaluated.
2. Review nearby p u b l i c water systems i n f o r m a t i o n p e r i o d i c a l l yfor evidence of the groundwater s u p p l y being impacted.
3. If urban deve lopment extends s u b s t a n t i a l l y c loser to thesite, sample sur face so i l s more extensively off site. As apart of this e f f o r t , consider whether t a i l i n g s d e p o s i t e d onsite might have f l o w e d beyond the present containment area,for e xampl e to l ow-lying areas on the south side of CountyRoad.

29



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C C O M M E N T R E L E A S E
H e a l t h A c t i v i t i e s Recommendation Panel ( H A R P ) Recommendations
In accordance with the Comprehensive Environmental Response ,Compen sa t i on , and L i a b i l i t y Act of 1980, as amended, data andin f ormat i on d ev e l op ed in the Amendment to the Pub l i c H e a l t hAssessment for the Richardson F l a t s T a i l i n g s site in SummitCounty, U t a h , have been evaluated for a p p r o p r i a t e f o l l o w u p withrespect to h ea l th ac t iv i t i e s . A v a i l a b l e i n f o r m a t i o n indicate sthat no human exposure to contaminants at l ev e l s of p u b l i c h e a l t hconcern is occurring or has occurred. In a d d i t i o n , the communityhas not expressed h ea l th concerns. For these reasons, ATSDR hasconcluded that no f o l l o w - u p actions should be pursued at thistime. If more i n f o r m a t i o n becomes ava i lab l e i n d i c a t i n g thathuman exposure to hazardous substances is occurring or hasoccurred in the past at l e v e l s of p u b l i c h e a l t h concern, ATSDRwill reevaluate this site for any a d d i t i o n a l ind i ca t ed f o l l o w u p .
Pub l i c H e a l t h A c t i o n s
The purpo s e o f th e Pub l i c H e a l t h A c t i o n P l a n (PHAP) i s t o ensurethat this p u b l i c h e a l t h addendum not only i d e n t i f i e s p u b l i chea l th hazards but al so prov ide s a p l a n of action de s igned tom i t i g a t e and prevent adverse human h e a l t h e f f e c t s r e s u l t i n g f r o mexposure to hazardous substances in the environment.
Based on di scus s ions with EPA Region VIII, EPA wi l l consider theC e a s e / R e d u c e Exposure and S i t e / A r e a Charac t e r i za t i onrecommendations l i s t e d above when they d e v e l o p the work p l a n forthis site. Based on the HARP det erminat ion that no h ea l thf o l l o w - u p ac t iv i t i e s are required by ATSDR, no PHAP for h e a l t hf o l l o w - u p ac t iv i t i e s has been d e v e l o p e d for this p u b l i c commentrelease.
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TABLE 1 Contaminant Concentrations in Groundwater on s i te;Area A — M o n i t o r i n g W e l l s

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryll ium
Cadmium
Calcium
Chromium
Cobal t
C o p p e r
I r o n
Lead
Magnesium
Manganese
Mercury
Nicke l
Potassium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium

MaximumConcentration( p p b ) ( r e f e r e n c e )
94,900* E&E 1993
35.9? E&E 1992
81.1* E&E 1993
1,180* E&E 1993
4 . 6 J * E & E 1993
48 E&E 1985
365 ,000 E&E 1992
110J* E&E 1993
80 E&E 1985
1,583 E&E 1985
130,000 E&E 1985
1,080 E&E 1985
88,000 E&E 1985
22,300* E&E 1993
0.7 E&E 1985
93.1* E&E 1993
22,100* E&E 1993
17 E&E 1985
54,000 E&E 1985
<100 E&E 1985
266 E&E 1985
T a b l e 1 Continues

Date
1992
1992
1992
1992
1992
1985
1992
1992
1985
1985
1985
1985
1985
1992
1985
1992
1992
1985
1985
1985
1985

Comparison Value
( p p b )

none
4
0.02
700
0.0081
2
none
10,000
none
1,300
none
15
none
1,000
2
100
none
50
none
0.4
20

Source

RMEG
CREG
RMEG
CREG
EMEG

RMEG

AL

AL

RMEG
L T H A
L T H A

RMEG

L T H A
L T H A
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Contaminant
MaximumConcentrat ion( p p b ) ( r e f e r e n c e ) Date

Compari son Value
( p p b ) Source

Zinc 2,790 E&E 1985 1985 2,100 L T H A
*- S a m p l e obtained by l a n d f i l lU n f i l t e r e d sampl e datap p b - p a r t s p er b i l l i o n?- approx ima t e value<- less thanAL- action level

J- es t imated valueCREG- cancer risk evaluation guideRMEG- re f erence dose media evaluation guideL T H A - l i f e t i m e heal th advisoryEMEG- environmental media evaluation guide
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TABLE 2 Contaminant Concentrat ions in T a i l i n g s On S i t e ; Areas Aand B

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calc ium

Chromium
Cobal t
C o p p e r
Iron
Lead
Magnesium
Manganese

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
A - 3 , 4 4 0 E&E 1985
B-1,030 E&E 1989
A-171 E&E 1985
B-144 E&E 1989
A - 3 , 6 0 0 E&E 1985
B-259* E&E 1989
A-153 E&E 1989
B-117 E&E 1989
A-1.2 E&E 1992
B-ND E&E 1989
A-169 E&E 1985
B-250 E&E 1989
A-117,000 E&E 1985
B-32,800 E&E 1989
A-60 E&E 1985
B-ND E&E 1989
A - 1 2 . 6 E&E 1992
B-3.9* E&E 1989
A-961 E&E 1985
B-281 E&E 1989
A-154,000 E&E 1985
B-87,000 E&E 1989
A - 8 , 5 3 0 E&E 1985
B-31,600 E&E 1989
A - 2 3 , 0 0 0 E&E 1989
B-1,140* E&E 1989
A - 5 , 9 9 0 E&E 1985
B-252 E&E 1989

T a b l e 2 continues

Date
1985
1989
1985
1989
1985
1989
1989
1989
1992
1989
1985
1989
1985
1989
1985
1989
1992
1989
1985
1989
1985
1989
1985
1989
1989
1989
1985
1989

Compari son V a l u e
( p p m )

none
280
0.4

49,000

0.16

140

none

700,000

none
none
none
none
none
70,000

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

RMEG
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Contaminant
Mercury
N i c k e l
Potass ium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium

Z i n c

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
A-3.6? E&E 1992
B-8.2 E&E 1989
A - 9 . 4 E&E 1989
B-6.2* E&E 1989
A-917 E&E 1992
B-1,140* E&E 1989
A-26 E&E 1985
B-115 E&E 1989
A-11,300 E&E 1985
B-603* E&E 1989
A-41.7 E&E 1992
B-9.7* E&E 1989
A-13.0 E&E 1992
B-2.6 E&E 1989
A - 2 3 , 2 0 0 E&E 1985
B-33,800 E&E 1989

Date
1992
1989
1989
1989
1992
1989
1985
1989
1985
1989
1992
1989
1992
1989
1985
1989

Comparison Value
( p p m )

none
none
none

3,500

none
none
none
none

Source

RMEG

A- Area A B- Area Bppm- par t s per m i l l i o n CREG- cancer risk evaluat ion guide?- approx imate value RMEG- r e f e r enc e dose media evaluation guide*- est imated value EMEG- environmental media evaluat ion guide
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TABLE 3 Contaminant Concentrat ions in S o i l Cover Layer OverT a i l i n g s on S i t e ; Area A

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryl l ium
Cadmium
Calcium
Chromium
Cobalt
Copper
I r o n
Lead
Magnesium
Manganese
Mercury
N i c k e l
Potassium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Zinc

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
2 5 , 3 0 0 E&E 1992
5.7? E&E 1992
20.9? E&E 1992
317 E&E 1992
1.2 E&E 1992
5.0? E&E 1992
9,480 E&E 1992
28.2 E&E 1992
15.0 E&E 1992
50.4 E&E 1992
2 ,750 E&E 1992
223 E&E 1992
5,570 E&E 1992
1,030 E&E 1992
0.16 E&E 1992
21.6 E&E 1992
5 , 6 5 0 E&E 1992
4.1? E&E 1992
319? E&E 1992
1.9? E&E 1992
57.4 E&E 1992
432 E&E 1992

Date
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992

Compari son V a l u e
( p p m )

none
280
0.4
49,000
0.16
140
none
700,000
none
none
none
none
none
70,000
none
none
none
3,500
none
none
none
none

Source

RMEG
CREG
RMEG
CREG
EMEG

RMEG

RMEG

RMEG

ppm- parts per m i l l i o n CREG- cancer risk evaluat ion guide?- a p p r o x i m a t e value K M E G - r e f e r en c e dose media evaluation guideEMEG- environmental media evaluation guide
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TABLE 4 Contaminant Concentrat ions in S u r f a c e W a t e r On s i t e;Area A (Diversion Ditch and M a r s h ) and Area B ( S i l v e rCreek)

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calc ium
Chromium
Cobalt
C o p p e r
Iron
Lead

Magnesium

MaximumConcentration( p p b ) ( r e f e r e n c e )
A - 3 0 , 9 0 0 E&E 1989
B-77 E&E 1985
A-937 E&E 1989
B-39 E&E 1992
A - 2 , 3 2 6 E&E 1989
B-619 E&E 1989
A - 2 , 3 3 0 E&E 1989
B-60.8* E&E 1989
A - 3 . 2 ? E&E 1992
B-2.4* E&E 1989
A-289 E&E 1989
B-35? E&E 1992
A - 4 4 6 , 0 0 0 E & E 1989
B-149,000 E&E 1992
A - 5 0 . 2 E&E 1989
B-72.2 E&E 1989
A-48.7* E&E 1989
B-5.7* E&E 1989
A-1,540 E&E 1989
B-9 E&E 1985
A-107,000 E&E 1989
B-389 E&E 1985
A-22,100* E&E 1989
B-15? E&E 1992
A-104,000 E&E 1989
B-33,600 E&E 1992

T a b l e 4 continues

Date
1989
1985
1989
1992
1989
1989
1989
1989
1992
1989
1989
1992
1989
1992
1989
1989
1989
1989
1989
1985
1989
1985
1989
1992
1989
1992

Compari son V a l u e
( p p b )

none
4
0.02
700

0.0081

2

none
10,000
none
1,300
none
15
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Contaminant
Manganese
Mercury
Nicke l
Potassium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Zinc

MaximumCone entr a t ion( p p b ) ( r e f e r e n c e )
A-21,100 E&E 1989
B-434 E&E 1985
A-8 E&E 1989
B-11.5 E&E 1989
A-65.5 E&E 1989
B-67.3* E&E 1989
A-15,600 E&E 1989
B-1,950? E&E 1992
A-201 E&E 1989
B-117 E&E 1989
A - 5 8 , 5 0 0 E&E 1989
B-42,700 E&E 1989
A-83.4* E&E 1989
B-4.2* E&E 1989
A - 5 8 . 7 E&E 1989
B-121 E&E 1989
A-49,100 E&E 1989
B-1,650 E&E 1985

Date
1989
1985
1989
1989
1989
1989
1989
1992
1989
1989
1989
1989
1989
1989
1989
1989
1989
1985

Comparison Value
( p p b )

1,000

2

100

none
50
none

0.4

20

2,100

Source
RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

A- Area A B- Area Bppb- parts per b i l l i o n CREG- cancer risk evaluation guide?- approx imat e value RMEG- r e f er ence dose media evaluation guide*- estimated value LTHA- l i f e t i m e h ea l th advisoryAL- action level EMEG- environmental media evaluat ion guide

43



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A A D D . P U B L I C C O M M E N T R E L E A S E
TABLE 5 Contaminant Concentrations in Sed iment s On S i t e ; Area A(Diversion Ditch, Marsh, Ponded W a t e r L o c a t i o n s ) andArea B ( S i l v e r creek)

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calc ium
Chromium
Cobal t
C o p p e r
Iron
Lead
Magnesium

MaximumConcentration( p p m ) ( r e f e r e n c e )
A - 2 8 , 8 0 0 E&E 1992
B-8,620 E&E 1989
A-200* E&E 1989
B-201* E&E 1989
A-839 E&E 1989
B-590 E&E 1989
A - 1 , 2 2 0 E&E 1989
B-147 E&E 1989
A-2.3 E&E 1992
B-0.86* E&E 1989
A-185* E&E 1989
B-91.4* E&E 1989
A - 2 4 9 , 0 0 0 E&E 1989
B-25,600 E&E 1989
A - 6 2 . 9 ? E & E 1992
B-1.0* E&E 1989
A - 6 4 . 4 E&E 1989
B-43.5 E&E 1989
A-870 E&E 1989
B-753 E&E 1989
A-156,000 E&E 1989
B-148,000 E&E 1989
A-13,600 E&E 1989
B-14,200 E&E 1989
A - 3 3 , 8 0 0 E&E 1989
B-9,430 E&E 1989

T a b l e 5 continues

Date
1992
1989
1989
1989
1989
1989
1989
1989
1992
1989
1989
1989
1989
1989
1992
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Comparison Value
( p p m )

none
280

0.4

49,000

0.16

140

none
700,000

none
none
none
none
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Contaminant
Manganese
Mercury
Nicke l
Potass ium
S i l v e r
S o d i u m
T h a l l i u m

Vanadium
Zinc

MaximumConcentration( p p m ) ( r e f e r e n c e )
A - 2 0 7 , 0 0 0 E&E 1989
B-1,730 E&E 1989
A-8.2? E&E 1992
B-6.0 E&E 1989
A - 9 7 . 2 E&E 1992
B-28.8 E&E 1989
A - 6 , 2 7 0 E & E 1989
B-1,160* E&E 1989
A-86.0 E&E 1989
B-47.5 E&E 1989
A-1,150? E&E 1992
B-181* E&E 1989
A-24.1* E&E 1989
B-4.1* E&E 1989
A-70.6 E&E 1992
B-21.2 E&E 1989
A - 2 6 , 4 0 0 E & E 1989
B-15,500 E&E 1989

Date
1989
1989
1992
1989
1992
1989
1989
1989
1989
1989
1992
1989
1989
1989
1992
1989
1989
1989

Comparison Value
( p p m )

70,000

none
none
none
3,500
none
none
none
none

Sourc e
RMEG

RMEG

ppm- par t s per m i l l i o n A- Area A B- Area B?- approx imate value RMEG- r e f e r enc e dose media evaluation guide*- estimated value CREG- cancer risk evaluation guideEMEG- environmental media evaluation guide
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TABLE 6 Contaminant Concentrat ions in Ambient Air On S i t e ;Area A

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryl l ium
Cadmium
Calcium
Chromium
Cobal t
C o p p e r
Iron
Lead
Magnesium
Manganese
Mercury
N i c k e l
Potass ium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Zinc

MaximumConcentrat ion( f i g / m 3 ) ( r e f e r e n c e )
N I
N I
0.0927 E&E 1991C
N I
N I
0.0143* E&E 1991C
N I
N I
N I
N I
N I
1.6478 E&E 1991C
N I
N I
N I
N I
N I
N I
N I
N I
N I
1.4478* E&E 1991C

Date

1986

1986

1986

1986

Comparison Value
( j i g / * 3 )

0.00023

0.00056

none

none

Source

CREG

CREG

j i g / m 3 - micrograms per cubic meter*- estimated valueNI- no i n f o r m a t i o n CREG- cancer risk evaluation guide
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TABLE 7 Contaminant Concentrations in Groundwater Off s i te;Background Monitoring W e l l and Thre e Nearby I n d u s t r i a lW e l l s

Contaminant
Aluminum
Antimony
Arsenic
Barium

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium

MaximumConcentration( p p b ) ( r e f e r e n c e )
C-15,700 E&E 1992
D-NI
C-<5 E&E 1985
D-NI
C-3.7? E&E 1992
D-4.8? E&E 1991d
C-196? E&E 1992
D-NI
C-1.3? E&E 1992
D-NI
C-<5 E&E 1985
D-ND E&E 19 9 Id
C-42,000 E&E 1992
D-NI
C-10.5 E&E 1992
D-ND E&E 19 9 Id
C - l l ? E&E 1992
D-NI
C-30 E&E 1992
D-NI
C-14,000 E&E 1992
D-NI
C-627? E&E 1992
D-36.9 E&E 1991d
C-12,200 E&E 1992
D-NI

T a b l e 7 continues

Date
1992

1985

1992
1991
1992

1992

1985
1991
1992

1992
1991
1992

1992

1992

1992
1991
1992

Comparison Value
( p p b )

none
4
0.02
700

0.0081

2

none
10,000
none
1,300
none
15
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Contaminant
Manganese
Mercury
N i c k e l
Potas s ium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium

Zinc

MaximumConcentration( p p b ) ( r e f e r e n c e )
C-162? E&E 1992
D-NI
C-<0.1 E&E 1985
D-NI
C-13 E&E 1992
D - N I
C - 3 , 9 7 0 ? E&E 1992
D-NI
C-<5 E&E 1985
D-NI
C-16,100 E&E 1992
D-NI
C-<100 E&E 1985
D - N I
C-<10 E&E 1985
D-NI
C-136? E&E 1992
D - N I

Date
1992

1985

1992

1992

1985

1992

1985

1985

1992

Compari son Value
( p p b )

1,000

2

100

none
50
none
0.4

20

2,100

Source
RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

U n f i l t e r e d s ampl e dataC- background monitoring well D- three nearby indus tr ia l w e l l sp p b - part s per b i l l i o n EMEG- environmental media evaluation guideNI- no i n f o r m a t i o n CREG- cancer risk evaluation guide?- approximate value RMEG- reference dose media evaluation guide<- less than LTHA- l i f e t i m e h ea l th advisoryAL- action level
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TABLE 8 Contaminant Concentrat ions in Groundwater Off S i t e ;Public Water S u p p l y W e l l s — A t k i n s o n S p e c i a l ImprovementDistric t , H i g h V a l l e y Water Company, and Summit CountyService Area #3

Contaminant
Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobal t

MaximumConcentration( p p b ) ( r e f e r e n c e )
E - N I
F - N I
G - N I
E-NI
F - N I
G - N I
E-<1 UDEQ 1992b
F-7 UDEQ 1992b
G-7 UDEQ 1992b
E-60 UDEQ 1992b
F-180 UDEQ 1992b
G-80 UDEQ 1992b
E - N I
F - N I
G - N I
E-<1 UDEQ 1992b
F-<1 UDEQ 1992b
G-<1 UDEQ 1992b
E-71,000 UDEQ 1992b
F - 7 8 , 0 0 0 UDEQ 1992b
G - N I
E-<1 UDEQ 1992b
F-5 UDEQ 1992b
G-<1 UDEQ 1992b
E - N I
F - N I
G - N I

T a b l e 8 continues

Date

1988
1987
1989
1988
1987
1989

1988
1987
1988
1988
1987

1988
1985
1988

Compari son V a l u e
( p p b )

none

4

0.02

700

0.0081

2

none

10,000

none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Contaminant
C o p p e r

Iron

Lead

Magnesium

Manganese

Mercury

N i c k e l

Potas s ium

S i l v e r

S o d i u m

T h a l l i u m

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
E-<10 UDEQ 1992b
F - 1 2 0 UDEQ 1992b
G-30 UDEQ 1992b
E-680 UDEQ 1992b
F-710 UDEQ 1992b
G-170 UDEQ 1992b
E-<1 UDEQ 1992b
F-<5 UDEQ 1992b
G-<1 UDEQ 1992b
E-11,000 UDEQ 1992b
F - 2 1 , 0 0 0 UDEQ 1992b
G-12,000 UDEQ 1992b
E-20 UDEQ 1992b
F - 3 5 UDEQ 1992b
G-25 UDEQ 1992b
E-0.2 UDEQ 1992b
F - < 0 . 2 UDEQ 1992b
G-<0.2 UDEQ 1992b
E-<10 UDEQ 1992b
F - N I
G-<30 UDEQ 1992b
E-3,000 UDEQ 1992b
F - 4 , 0 0 0 UDEQ 1992b
G-4,000 UDEQ 1992b
E-<1 UDEQ 1992b
F-<2 UDEQ 1992b
G-<1 UDEQ 1992b
E-54,000 UDEQ 1992b
F - 2 3 , 0 0 0 UDEQ 1992b
G-86,000 UDEQ 1992b
E-NI
F - N I
G - N I

T a b l e 8 continues

Date
1988
1987
1989
1988
1985
1981
1988
1987
1988
1988
1987
1981
1988
1985
1981
1988
1987
1989
1988
1989
1988
1987
1989
1988
1987
1989
1988
1987
1989

Compari son V a l u e
( p p b )

1,300

none

15

none

1,000

2

100

none

50

none

0.4

Source
AL

AL

RMEG

L T H A

L T H A

RMEG

L T H A
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Contaminant
Vanadium

Zinc

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
E - N I
F - N I
G - N I
E-100 UDEQ 1992b
F-150 UDEQ 1992b
G-130

Date

1988
1985
1989

Comparison Value
( p p b )

20

2,100

Source
L T H A

L T H A

Reference not state whether s ampl e s were f i l t e r e dE- Atkinson S p e c i a l Improvement Distric tF - H i g h V a l l e y Water CompanyG- Summit County Service Area #3ppb- part s per b i l l i o n CREG- cancer risk evaluation guide<- less than RMEG- r e f e r enc e dose media evaluation guideN I - n o i n f o r m a t i o n L T H A - l i f e t i m e h e a l t h advisoryAL- action level EMEG- environmental media evaluation guide
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TABLE 9 Contaminant Concentrations in S o i l s Of f S i t e ; s ur fa c eS o i l s and S u b s u r f a c e S o i l s

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
C o p p e r
Iron
Lead
Magnesium
Manganese

MaximumConcentration( p p m ) ( r e f e r e n c e )
G-14,400 E&E 1985
H - 1 6 , 9 0 0 E&E 1985
G-89* E&E 1987a
H - N A D E&E 1985
G-87 E&E 1987a
H - 6 . 5 E&E 1985
G - 6 6 8 E&E 1987a
H-147 E&E 1985
G-43* E&E 1987a
H - N A D E&E 1985
G-17 E&E 1985
H - 7 . 4 E&E 1985
G - 4 6 , 9 0 0 E&E 1987a
H - 5 , 0 2 0 E & E 1985
G-743* E&E 1987a
H-19 E&E 1985
G-159* E&E 1987a
H - 9 . 5 E & E 1985
G-100 E&E 1987a
H-17 E&E 1985
G - 9 4 , 2 0 0 E&E 1987a
H - 1 9 , 700 E&E 1985
G-1,100 E&E 1985
H-37 E&E 1985
G - 5 5 , 0 0 0 E&E 1987a
H - 7 , 6 2 0 E&E 1985
G-15,400 E&E 1987a
H - 6 2 5 E&E 1985

T a b l e 9 continues

Date
1985
1985
1987
1985
1987
1985
1987
1985
1987
1985
1985
1985
1987
1985
1987
1985
1987
1985
1987
1985
1987
1985
1985
1985
1987
1985
1987
1985

Comparison Value
( p p m )

none
280
0.4

49,000

0.16

140

none
700,000

none
none

none
none
none
70,000

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

RMEG
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Mercury
N i c k e l
Potassium

S i l v e r
Sod ium
T h a l l i u m
Vanadium
Zinc

G-1.0* E&E 1987a
H - N A D E & E 1985
G-52 E&E 1987a
H - 2 2 E&E 1985
G-1,480* E&E 1987a
H - N I
G-6.7 E&E 1985
H-NAD E&E 1985
G - 5 , 6 2 0 E & E 1987a
H - 2 7 9 E&E 1985
G-2.4 E&E 1987a
H - N A D E&E 1985
G-1,390* E&E 1987a
H-31 E&E 1985
G-1,570 E&E 1985
H-70 E&E 1985

1987
1985
1987
1985
1987

1985
1985
1987
1985
1987
1985
1987
1985
1985
1985

none
none
none
3 ,500
none
none
none
none

RMEG

G- surface s o i l s H- subsurface so i l sppm- par t s per m i l l i o n CREG- cancer risk evaluat ion guide*- estimated value RMEG- r e f e r enc e dose media evaluat ion guideEMEG- environmental media evaluation guide

53



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A ADD. P U B L I C C O M M E N T R E L E A S E
TABLE 10 Contaminant Concentrat ions in S u r f a c e Wat er Off S i t e ;Upstr eam (Pace Homer Ditch and s i lver C r e e k ) andDownstream ( S i l v e r C r e e k )

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryl l ium
Cadmium

Calc ium
Chromium
Cobal t
C o p p e r
Iron
Lead
Magnes ium

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
1-172 E&E 1985
J - 3 7 0 E&E 1985
1-36.7? E&E 1992
J - 3 5 E&E 1985
1-14 E&E 1985
J-110 UDEQ 1992C
1-54.6? E&E 1992
J-140 UDEQ 1992C
1-3.4? E&E 1992
J - 2 . 4 ? E&E 1992
1-3.9? E&E 1992
J-10 UDEQ 1992C
1-23,300 E&E 1992
J - 1 6 3 , 0 0 0 E & E 1992
I-<5 E&E 1985
J-8 UDEQ 1992C
I-<5 E&E 1985
J - 4 . 0 * E & E 1989
1-12 E&E 1985
J - 6 0 E & E 1985
1-725 E&E 1985
J - 2 , 2 9 0 E & E 1985
1-147 E&E 1985
J - 1 , 9 8 5 E & E 1985
1-38,700 E&E 1992
J - 3 7 , 7 0 0 E&E 1992

T a b l e 10 continues

Date
1985
1985
1992
1985
1985
1988
1992
1991
1992
1992
1992
1988
1992
1992
1985
1985
1985
1989
1985
1985
1985
1985
1985
1985
1992
1992

Comparison Value
( p p b )

none
4

0.02

700

0.0081

2

none
10,000
none

1,300

none
15
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Manganese

Mercury

N i c k e l
Potass ium
S i l v e r
Sodium
T h a l l i u m
Vanadium
Zinc

1-764 E&E 1985
J - 1 , 9 0 0 UDEQ 1992C
1-0.2 E&E 1985
J - 0 . 3 UDEQ

1992C
1-25.4? E&E 1992
J - N A D E & E 1985
1-3,510? E&E 1992
J - 2 , 0 9 0 E&E 1989
I-<5 E&E 1985
J-10 E&E 1992
1-63,600 E&E 1992
J - 2 7 , 6 0 0 E & E 1992
I-<100 E&E 1985
J - N A D E & E 1985
I-<10 E&E 1985
J - N A D E&E 1985
1-2,690 E&E 1985
J - 3 , 7 0 0 UDEQ 1992C

1985
1988
1985
1992

1992
1985
1992
1989
1985
1992
1992
1992
1985
1985
1985
1985
1985
1988

1,000

2

100

none
50

none
0.4
20
2,100

RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

I- upstream of site J- downstream of s i teppb- part s per b i l l i o n AL- action level*- estimated value CREG- cancer risk evaluation guide?- approx imate value RMEG- r e f e r enc e dose media evaluat ion guide<- le s s than LTHA- l i f e t i m e hea l th advisoryNAD- no a p p l i c a b l e data EMEG- environmental media evaluation guide
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TABLE 11 Contaminant Concentrat ions in S e d i m e n t s Off S i t e ;U p s t r e a m ( S i l v e r Creek and Pace Homer D i t c h ) andDownstream of site ( S i l v e r Creek)

Contaminant
Aluminum

Antimony
Arsenic
Barium
Beryl l ium
Cadmium
Calc ium
Chromium
Cobal t
C o p p e r
Iron
Lead
Magnesium

MaximumConcentration( p p m ) ( r e f e r e n c e )
K-18,400* E&E 1989
L-20 ,200 E&E 1989
K-183* E&E 1989
L-ND E&E 1989
K - 5 5 5 E & E 1989
L-5.4 E&E 1989
K - 2 7 0 E&E 1989
L-408 E&E 1989
K-1.7 E&E 1989
L-1.6 E&E 1989
K-113* E&E 1989
L-2.2* E&E 1989
K - 1 8 , 9 0 0 E & E 1989
L - 9 , 6 4 0 E&E 1989
K - 2 1 . 9 E & E 1989
L-18.5 E&E 1989
K - 7 6 . 8 E & E 1989
L-10.9* E&E 1989
K - 4 9 6 E & E 1989
L-40.7 E&E 1989
K - 2 6 3 , 0 0 0 E&E 1989
L - 2 5 , 5 0 0 E&E 1989
K - 1 2 , 2 0 0 E & E 1989
L-108 E&E 1989
K - 6 , 3 4 0 E & E 1989
L - 6 , 3 6 0 E&E 1989

T a b l e 11 continues

Date
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Compar i s on V a l u e
( p p m )

none

280

0.4

49,000

0.16

140

none

700,000

none

none
none
none

none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Manganese
Mercury
Nicke l
Potas s ium

Silver
S o d i u m
T h a l l i u m
Vanadium
Zinc

K - 1 , 5 6 0 E&E 1989
L-303 E&E 1989
K - 3 . 3 E & E 1989
L-0.1* E&E 1989
K-31.4 E&E 1989
L-17.0 E&E 1989
K - 3 , 1 6 0 E&E 1989
L-6,050 E&E 1989
K - 3 9 . 8 E&E 1989
L-ND E&E 1989
K - 2 3 9 * E&E 1989
L-389* E&E 1989
K - 6 . 0 * E&E 1989
L - N D E&E 1989
K - 4 8 . 7 E&E 1989
L-37.7 E&E 1989
K - 1 7 , 5 0 0 E&E 1989
L-302 E&E 1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

70,000

none
none

none
3,500

none

none
none
none

RMEG

RMEG

K- upstream L- downstreamppm- par t s per m i l l i o n CREG- cancer risk evaluat ion guide*- estimated value RMEG- r e f e r e n c e dose media evaluat ion guideEMEG- environmental media evaluat ion guide
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TABLE 12 Contaminant Concentrat ions in Ambient Air Off S i t e

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryll ium
Cadmium
Calcium
Chromium
Cobal t
C o p p e r
Iron
Lead
Magnesium
Manganese
Mercury
N i c k e l
Potass ium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium

MaximumConcen tr a t ion( p g / m 3 ) ( r e f e r e n c e )
N I
N I
ND E&E 1991c
N D U S E P A 1992C
N I
N I
0.0009* E&E 1991C

N D U S E P A 1992C
N I
N I
N I
N I
N I
0.0391 E&E 1991C

N D U S E P A 1992C
N I
N I
N I
N I
N I
N I
N I
N I
N I

T a b l e 12 continues

Date

1986
1992

1986
1992

1986
1992

Compari son Value
( / i g / m 3 )

0.00023

0.00056

none

Source

CREG

CREG
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Zinc 0.0579* E&E 1991C
0.1 U S E P A 1992C

1986
1992

none
j t g / m 3 - micro grains per cubic meter*- estimated value ND- not de t e c t edNI- no in format ion CREG- cancer risk evaluation guide
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C C O M M E N T R E L E A S E
T A B L E 1 3 C O M P L E T E D E X P O S U R E P A T H W A Y S

C O M P L E T E D
P A T H W A Y N A M E

T a i l i n g sOn S i t eArea A-
S u r f a c e S o i lOn S i t eArea A
S u r f a c ewaterOn S i t eArea A
Ambient airOn S i t eArea A
P u b l i c watersystems

C O M P L E T E D E X P O S U R E P A T H W A Y E L E M E N T S

SOURCE
T a i l i n g s

T a i l i n g s

T a i l i n g stransportwater &runon
T a i l i n g s

Uncer ta in

M E D I U M
T a i l i n g s

S o i l

S u r f a c e water

Air

Groundwater

POINT OP
E X P O S U R E

On S i t e( A r e a A )
On S i t e( A r e a A )
On S i t e( A r e a A )

On S i t e( A r e a A )
O f f S i t e

R O U T E OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n ,i n h a l a t i o n

E X P O S E D
P O P U L A T I O N

T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s

T a i l i n g sworkers ,T r e s p a s s e r s
Res iden t s ,Workers(watersystemusers)

T I M E

Past

Past

Past

Past

PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C C O M M E N T R E L E A S E
T A B L E 1 4 P O T E N T I A L E X P O S U R E P A T H W A Y S

P O T E N T I A L
P A T H W A Y N A M E

T a i l i n g sOn S i t eArea A &Area B

S u r f a c e S o i lOn S i t eArea A &Area B
S u r f a c eW a t e rOn S i t eArea A
Ambient AirOn S i t eArea A
T a b l e 14continues

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S

S O U R C E
T a i l i n g s

T a i l i n g s

Runon

T a i l i n g s

M E D I U M
T a i l i n g s

S o i l

S u r f a c e water

A i r

POINT OP
E X P O S U R E

On S i t eArea A ,Area B

On S i t eArea A ,Area B

On S i t eArea A

On S i t eArea A

ROUTE OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,par t i cu la t e s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s

E X P O S E D
P O P U L A T I O N

Area A:remedia t i on/maintenanceworkers ;fu turere s ident s &workers .Area B:t r e spas s er s
Remedia t i on/maintenanceworkers

Remedia t i on/maintenanceworkers

Remed ia t i on/maintenanceworkers

T I M E

PastPresentFuture

PastPresentFuture
PastPresentFuture
PastPresentFuture
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P O T E N T I A L
P A T H W A Y N A M E

Private wellwaterO f f S i t e
S u r f a c e soilO f f S i t e

S u r f a c e S o i l

Creeks u r f a c ewaterO f f S i t e
T a b l e 14Continues

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
S O U R C E

Uncerta in

T a i l i n g s

T a i l i n g s

S i t e r u n o f f ,ups treamdi s charge tocreek.

M E D I U M

Groundwater

S o i l( t a i l i n g sd e p o s i t i o n bywind, S i l v e rCreek)
S o i l( t a i l i n g sd e p o s i t i o n bywind , S i l v e rC r e e k )
W a t e r

POINT OF
E X P O S U R E

O f f S i t e ,c lose s tre s idences ,businesses
O f f S i t e ,s i te v i c in i ty

O f f S i t e ,s i te v ic ini ty

O f f S i t e ,S i l v e r Creek

ROUTE OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,aerosols

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o n

E X P O S E D
P O P U L A T I O N

Resident s ,workers

U S - 4 0constructors

Roadmaintenanceworkers ,Neare s tr e s ident s &employee s
Maintenanceworkers ,ranchers

T I M E

PastPresentF u t u r e
Past

l !

PastPresentF u t u r e

PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A ADD. P U B L I C C O M M E N T R E L E A S E

P O T E N T I A L
P A T H W A Y N A M E

CreeksedimentO f f S i t e
Ambient airO f f S i t e

Ambient airO f f S i t e
T a b l e 14Continues

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
SOURCE

T a i l i n g s

T a i l i n g s

T a i l i n g s

M E D I U M

S e d i m e n t &t a i l i n g s
Air

Air

POINT OP
E X P O S U R E

O f f S i t e ,downstream
O f f S i t e ,site vic ini ty

O f f S i t e ,s i te v i c in i ty

R O U T E OF
E X P O S U R E

I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s

I n h a l a t i o n ,p a r t i c u l a t e s

E X P O S E D
P O P U L A T I O N

Maintenanceworkers ,ranchers
Ad j acenthighwayusers &maintenanceworkers ,Neare s tre s ident s &employees ,N e a r b yrecreationalusers .
U S - 4 0constructors

T I M E
1

PastPresentF u t u r e
PastPresentFuture

Past
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P O T E N T I A L
P A T H W A Y N A M E

F o o d chainO f f S i t e

F o o d chainO f f S i t e

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
SOURCE

W a t e r &f o r a g eintake
T a i l i n g sd e p o s i t ,otherups treamsources

M E D I U M

F o o d produc t s( c a t t l e ,sheep, m i l k ,g r a i n )
F i s h

POINT OF
E X P O S U R E

O f f S i t e

O f f S i t eResidences

ROUTE OF
E X P O S U R E

I n g e s t i o nf o o d s t u f f

I n g e s t i o n

E X P O S E D
P O P U L A T I O N

Consumers

Fishermen &f a m i l i e s

T I M E

PastPresentFutur e
PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C C O M M E N T R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Estimated Exposed P o p u l a t i o n s
Locat ion

T a i l i n g s workers

S i t e trespassers
Public water s u p p l y users;Atkin son well water
Publ i c water s u p p l y users;H i g h V a l l e y wel l water
P u b l i c water s u p p l y users;Summit Co. #3 we l l water

Number
unknown

unknown
248
250

75

Contaminants and M e d i a :
aluminum
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

antimony
s ur fa c e water,t a i l i n g s , soil
t a i l i n g s , soil

arsenic
air, s o i l ,sur face water,t a i l i n g s
t a i l i n g s ,s o i l , air
groundwater?
groundwater
groundwater

?- indicates uncertainty whether contaminant is present in medium and pathwaySheet 1 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . P U B L I C C O M M E N T R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Est imat ed Exposed P o p u l a t i o n s
Locat ion

T a i l i n g s workers

S i t e t r e spa s s er s
P u b l i c water s u p p l y users;A t k i n s o n well water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248

250

75

Contaminants and M e d i a :
barium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

beryl l ium
sur fac e water,t a i l i n g s , soil
t a i l i n g s , soil

cadmium
sur fa c e water,t a i l i n g s ,s o i l , air
t a i l i n g s , air,soil
groundwater?

groundwater ?
groundwater?

Sheet 2 of 8
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T A B L E 15 ESTIMATED P O P U L A T I O N FOR COMPLETED EXPOSURE PATHWAYS

Estimated Exposed Populat ions
Location

T a i l i n g s workers
S i t e trespassers
Public water s u p p l y users;Atkinson well water
Public water s u p p l y users;H i g h V a l l e y well water
Public water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248
250

75

Contaminants and Media:
calcium
sur fac e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater

chromium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?
groundwater
groundwater?

cobalt
sur fac e water,t a i l i n g s , soil
t a i l i n g s , soil

Sheet 3 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . P U B L I C COMMENT R E L E A S E
TABLE 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D EXPOSURE P A T H W A Y S

Estimated Exposed Popula t i on s
Location

T a i l i n g s workers

S i t e t r e spas s er s
Public water s u p p l y users;Atkinson well water
Publ i c water s u p p l y users;H i g h V a l l e y well water
Pub l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248
250

75

Contaminants and Media:
copper
sur face water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?
groundwater
groundwater

iron
sur fac e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

lead
air, s o i l ,surface water,t a i l i n g s ,
t a i l i n g s , air,soil
groundwater?
groundwater?
groundwater?

Sheet 4 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C COMMENT RELEASE
TABLE I S E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D EXPOSURE P A T H W A Y S

Estimated Exposed Populat ions
Location

T a i l i n g s workers
S i t e trespassers
Public water s u p p l y users;Atkins on well water
Public water s u p p l y users;H i g h V a l l e y well water
Public water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248
250

75

Contaminants and Media:
magnesium
surface water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater

groundwater

manganese
surface water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

mercury
surface watert a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater?
groundwater?

Sheet 5 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C C O M M E N T R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Estimated Exposed Populat ions
Location

T a i l i n g s workers
S i t e t r e spas s er s
P u b l i c water s u p p l y users;Atkin s on well water
Publ i c water s u p p l y users;H i g h V a l l e y wel l water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248

250

75

Contaminants and Media:
nickel
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?

groundwater?

pota s s ium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

silver
s ur fa c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?
groundwater?
groundwater?

Sheet 6 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C COMMENT RELEASE
TABLE 15 ESTIMATED P O P U L A T I O N FOR COMPLETED EXPOSURE PATHWAYS

Estimated Exposed Populat ions
Location

T a i l i n g s workers
S i t e trespassers
Public water s u p p l y users;Atkinson well water
Public water s u p p l y users;H i g h V a l l e y well water
Public water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248
250

75

Contaminants and Media:
sodium
surface water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
gr oundwa t er
groundwater

thal l ium
surface water,t a i l i n g s , soil
t a i l i n g s , soil

vanadium
surface water,t a i l i n g s , soil
t a i l i n g s , soil

Sheet 7 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C C O M M E N T R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Est imated Exposed P o p u l a t i o n s
Locat ion

T a i l i n g s workers
S i t e t r e spas s er s
Publ i c water s u p p l y users;A t k i n s o n well water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
Publ i c water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248
250

75

Contaminants and M e d i a :
zinc
sur fa c e water, air,t a i l i n g s , soil
t a i l i n g s , s o i l , a ir
groundwater

groundwater
groundwater

Sheet 8 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . P U B L I C C O M M E N T R E L E A S E
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

Est imatedP o p u l a t i o n s Contaminants and M e d i a :
Location Number aluminum antimony arsenic

?- indicates uncertainty whether a s p e c i f i c contaminant is present in medium and pathway*- no s a m p l i n g da ta to c o n f i r m whether r e s i d e n t s ' we l l water contains any contaminants**- no s a m p l i n g data to c o n f i r m whether f i s h contain any contaminants***- no s a m p l i n g data to c o n f i r m whether a g r i c u l t u r a l p r o d u c t s contain any contaminantsSheet 1 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C C O M M E N T R E L E A S E
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

Est imatedPopulation!* Contaminants and M e d i a :
Location Number barium beryl l ium cadmium

Shee t 2 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C COMMENT RELEASE
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

EstimatedPopula t i ons Contaminants and Media:
Location Number calcium chromium cobalt

iii
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. P U B L I C C O M M E N T R E L E A S E
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EstimatedP o p u l a t i o n s Contaminants and Media:
Location Number copper iron lead
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Est imatedP o p u l a t i o n s ' Contaminants and M e d i a :
Locat ion Number magnesium manganese mercury
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Est imatedP o p u l a t i o n s ' " Contaminants and M e d i a :
Locat ion Number nickel potas s ium silver
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EstimatedPopula t ions" Contaminants and Media:
Locat ion Number sodium t h a l l i u m vanadium
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Est imatedPopulat ions" Contaminants and M e d i a :
Location Number zinc
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J u l y 24 , 1990
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S U M M A R Y

The Richardson F l a t T a i l i n g s , an U p d a t e 7 site propo s ed for theN a t i o n a l Prior i t i e s L i s t , i s located 3.5 mi l e s northeast of ParkC i t y , Summit County, Utah. From 1975 to 1981, the 160-acre si tewas used for d i s p o s i n g mine t a i l i n g wastes f r o m the K e e t l yOntario Mine and other mines owned by Uni t ed Park C i t y Mine s .Currently no t a i l i n g s are dumped at the s i te; however, soil f r o mthe site is being excavated and used to cover the t a i l i n g s p i l e s .Several metal contaminants, inc luding arsenic, cadmium, chromium,l e a d , and zinc, have been de t e c t ed in on-site and o f f - s i t e areas.Contaminants may migrate f r o m the s i te to o f f - s i t e areas throughsurface water, groundwater, and airborne-associated pathways.Human exposure to s i te contaminants may occur through theingestion of contaminated groundwater, f o o d - c h a i n en t i t i e s , ands o i l ; through dermal contact with contaminant s; and through theinhalation of airborne dus t s . The site is considered to be ofp o t e n t i a l p u b l i c h ea l th concern because of the high l e v e l s ofon-site contaminants.
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B A C K G R O U N D

A. S i t e Descr ip t i on and H i s t o r y
T h e Richardson F l a t T a i l i n g s site ( R F T ) , c on s i s t ing o f 1 6 0 acreslocated in a t o p o g r a p h i c d epre s s i on a p p r o x i m a t e l y 3.5 mi le snortheast of Park C i t y , in Summit County, U t a h , is an U p d a t e 7site proposed f or th e Nat i ona l Priorit ie s List (NPL) (see F i g u r e s1 and 2). From 1975 until 1981, mine t a i l i n g s f r o m the K e e t l yOntario Mine and other mining operations in the area wered i s p o s e d of at the site and currently range up to 10 f e e t indepth. Unti l 1987, mine t a i l ing s were removed f rom the site andused as b a c k f i l l for sewer construction p r o j e c t s .
Current ly , mine t a i l i n g s at the site are being covered by soilexcavated f rom on-site areas. The thickness of the soil covervaries over the s u r f a c e of the s i t e , and, as noted during theA p r i l 1989 site v i s i t , the soil layer covering the mine t a i l i n g swas le s s than 1-inch thick in certain areas. S i t e f e a t u r e sinclude a pond that covers the northeastern corner of the s i t eand is contained by a dam at the northwestern corner, and a d i t c hin the central por t i on of the site.
B. S i t e V i s i t
S t a f f f r o m t h e Agency f o r T o x i c S u b s t a n c e s a n d Disease R e g i s t r y(ATSDR) and the Utah Department of H e a l t h conducted a visit tothe RFT site on A p r i l 19, 1989. During the site v i s i t ,conditions on-site and o f f - s i t e were observed, in c lud ing landuses in areas a d j a c e n t to the s i t e , the p r o x i m i t y of r e s i d e n t i a lareas to the site, the ease of site access, the presence ofon-site phys i ca l hazard s , and the general p h y s i c a lcharacteristics of the site. S p e c i f i c observations made duringthe site visit wi l l be di scus sed in a p p r o p r i a t e sect ions of th i sPreliminary H e a l t h Assessment.
C. Community H e a l t h Concerns
S t a f f f r o m th e Utah Department o f H e a l t h indicat ed that they werenot aware of any community h e a l t h concerns r e la t ed to the RFTsite.
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D E M O G R A P H I C S , L A N D U S E ,

A N D N A T U R A L R E S O U R C E U S E
The site l i e s in a rural area with very w i d e l y scatteredresidences. It is within 1.5 mi l e s of Pro spe c t or S q u a r e , whichis an extension of Park C i t y , a p o p u l a r recreational and ski areaof Utah. The area within a 1-mile radius of the s i te cons i s t s ofopen, undeveloped rangeland and agricul tural f i e l d s . Only threeresidences are within a l-mile radius of the s i t e; however,because the site is c lose to a p o p u l a r resort, which has expandedin recent years, f u t u r e deve lopment of the area may increaser e s i d e n t i a l , commercial, and recreational land uses ( 1 ) .
Recreational land uses in the site vic ini ty include f i s h i n g inS i l v e r Creek, a p o p u l a r stream for trout f i s h i n g , and downh i l lskiing at nearby ski s l ope s . P i l e s of mine t a i l i n g s on-site arecommonly used for unauthorized recreational motorcyc l ing .
Other land uses in the site vic inity inc lude p a s t u r e l a n d forc a t t l e and sheep and land p a r c e l s used for cu l t i va t ing hay andgrain. No indus tr ia l or commercial land uses are within 1-mileof the site.

E N V I R O N M E N T A L C O N T A M I N A T I O N
A N D O T H E R H A Z A R D S

A . On-Sit e a n d O f f - S i t e Con tamina t i on
Moni tor ing re sul t s were analyzed for groundwater, s u r f a c e water,s o i l , and air s a m p l e s c o l l e c t e d during in i t ia l s i teinve s t igat ions conducted in 1985. T h e s e r e su l t s are only ofpre l iminary and are not s u f f i c i e n t to characterize the f u l lnature and extent of site contamination.
1. Groundwater
Groundwater s a m p l e s were c o l l e c t e d f r o m monitoring w e l l s l o ca t edupgradi ent and downgradient f r o m the site. Groundwater s a m p l e swere analyzed for t o ta l m e t a l s , cyanide, s u l f a t e , and d i s s o l v e dmeta l s . The highest concentrations of contaminants were d e t e c t edin u n f i l t e r e d groundwater s a m p l e s c o l l e c t e d f r o m moni tor ing w e l l slocated downgradient f r o m th e site (see T a b l e 1) .
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T a b l e 1.Groundwater*, 1985

Maximum Concentrat ion [ p p b ] DrinkingWaterCriteria"1"
Contaminant

ArsenicCadmiumChromiumLeadManganese

O f f - S i t eU p g r a d i e n t
<5<5<5<30
20

On-Sit e
349

48
104

1,080
10,400

50
10
50
20*
50

* U n f i l t e r e d sample s ."""National Inter im Primary Drinking W a t e r Regu la t i on s . U . S .Environmental Protection Agency, O f f i c e o f Drinking W a t e r , 1976.' P r o p o s e d Maximum Contaminant Level at the tap.

2. S u r f a c e W a t e r
S u r f a c e water sample s were c o l l e c t ed f r o m the east bank of S i l v e rCreek and f rom an intermittent stream that f l o w s through thet a i l i n g s . S u r f a c e water s a m p l e s were analyzed f or t o ta l meta l sand s u l f a t e . The highest contaminant l ev e l s in S i l v e r Creek weref o u n d immedia t e ly downstream f r o m the site and at the d i s chargepoint f o r t h e in t e rmi t t en t , on-site stream (see T a b l e 2 ) .A p p r o x i m a t e l y 2 miles upstream f rom the RFT site, the Pro sp e c t o rSquare t a i l i n g s may a l s o serve as an important source of s u r f a c ewater contaminants.

T a b l e 2.S u r f a c e W a t e r , 1986

Contaminant

ArsenicC o p p e rLead
3. S o i l

Maximum Concentration [ p p b ]
U p s t r e a mS i l v e r Creek

14
12

147

DownstreamS i l v e r Creek
6560

1,985

S a m p l e s of sur fac e and sub sur face soil were c o l l e c t e d f r o mon-site and o f f - s i t e areas (see T a b l e 3 and 4). S o i l s a m p l e swere analyzed for total me ta l s . S a m p l e s o f s u b sur fa c e , on-sitesoil samples ( t a i l i n g s ) were analyzed for total metal s andcyanide. Results o f analyse s o f on-site s ur fa c e soil ( t a i l i n g s )and o f f - s i t e sur fac e soil indicate l eve l s of arsenic, cadmium,
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l e a d , and zinc s u b s t a n t i a l l y higher than the mean concentrat ionsf or the western Uni t ed S t a t e s .
Resul t s of s ampl e analyses of sub sur face mine t a i l i n g s indi ca t edelevated l eve l s o f heavy meta l s and arsenic (see T a b l e 4).O f f - s i t e , s ub sur fa c e s a m p l e s did not have contaminant l e v e l sabove mean concentrations for the western Uni t ed S t a t e s ,indicat ing the l i k e l i h o o d that o f f - s i t e soil contamination isgenera l ly l imi t ed t o t h e upper por t i on s o f t h e soil p r o f i l e ( 2 ) .

T a b l e 3.S u r f a c e S o i l a n d T a i l i n g s , 1986
Maximum Concentrat ion [ p p b ]

Mean f o rBackground* O n - S i t e W e s t e r n U . S .
Arsenic 58,000 3 ,600 ,000 5 ,500Cadmium 17,000 80,000 200
Lead 1,110,000 8 , 5 3 0 , 0 0 0 17,000S e l e n i u m 6,700 <400,000 230
Zinc 1,570,000 6 . 3 6 0 , 0 0 0 5 5 , 0 0 0
' L e v e l s reported as background may not be true background becausethey were c o l l e c t ed a d j a c e n t to the site and in an area with ahistory of mining act ivi ty.

T a b l e 4.S u b s u r f a c e S o i l and T a i l i n g s , 1986
Maximum Concentrat ions [ p p b ]

Contaminant Mean f orBackground* On-Sit e W e s t e r n U . S .
Arsenic 6 , 5 0 0 328 ,000 5 , 5 0 0Cadmium 7,400 169,000 200
Lead 37,000 4 , 9 2 0 , 0 0 0 17,000S e l e n i u m <100 9,400 230
Zinc 70,000 2 3 , 2 0 0 , 0 0 0 5 5 , 0 0 0
"Levels reported as background may not be true background becausethey were c o l l e c t ed a d j a c e n t to the s i te and in an area with ahistory of mining ac t iv i ty.
4. Air
Prel iminary air monitoring was conducted using f i v e high-volumeair samplers at f o u r s a m p l i n g locat ions over a 5-day p er i od . Airsample s were analyzed for arsenic, cadmium, l e a d , and zinc.During air monitoring, weather condi t ions were dry with windsvarying up to 20 mi l e s per hour, a l though winds gusted up to 40miles per hour during the f i r s t day of sample c o l l e c t i o n . Thehighest l eve l s of airborne contaminants were d e t e c t ed during the
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f i r s t day of s a m p l i n g at the air moni tor ing s ta t i on downwind f r o mthe site (see T a b l e 5). Air monitoring re sul t s v e r i f y thatreleases of airborne contaminants have occurred at the RFT site.

T a b l e 5.Air, 1986
Maximum Concentration [micrograms per cubic meter]

Contaminant Upwind Downwind
Arsenic 0.002 0.093Cadmium < 0.010* 0.082*Lead 0.103 1.648
Zinc 0.091+ 1.155 +

*Matrix spike recovery was 65% for cadmium; actual value may behigher.+Matrix spike recovery was 60% for zinc; values given areestimates.
B. Quali ty Assurance and Qual i ty Control
Quali ty assurance and qual i ty control procedures were used toensure the accuracy of the monitoring programs conducted duringsite inves t igat ions at the RFT site. S a m p l e c o l l e c t i o n andanalyses were determined to have been per f ormed according toapproved procedure s; t h e r e f o r e , moni tor ing r e su l t s weredetermined to be a c c e p t a b l e . The conclus ions contained in th i sreport are based on the data package s u p p l i e d to ATSDR. Theaccuracy of these conclusions d e p e n d s on the r e l i a b i l i t y andcomprehensiveness of the data contained in the mat er ia l sreviewed.
C. Physical and Other H a z a r d s
No on-site phys i ca l hazards were noted during the s i te vi s i t .

P A T H W A Y S A N A L Y S E S

A . Environmental Pathways ( F a t e a n d T r a n s p o r t )
1. Groundwater
Groundwater was encountered within 12 f e e t of the s i t e ' s s u r f a c eduring the c o l l e c t i o n of on-site soil s a m p l e s . In the sitevic ini ty, the uppermost a q u i f e r , with an average d e p t h of 60f e e t , l i e s within a l l u v i a l d e p o s i t s overlying c o n s o l i d a t e d rocksof t er t iary origin. It is not clear whether this a l l u v i a laqui f er is h y d r o l o g i c a l l y connected to the deeper aqu i f er f oundin the c o n s o l i d a t e d rock f o r m a t i o n . Groundwater f l o w beneath thesite and in the s i te vicinity is to the north-northwest.
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No private or monitoring w e l l s are on-site. Two pr ivat e domes t i cw e l l s are located about 4,000 f e e t southwest of the site. Bothof these w e l l s are c ompl e t ed to a d e p t h of about 210 f e e t belowthe g r o u n d ' s sur face . A s i n g l e municipal well used as a backupsource for the Park C i t y munic ipal water system is located 2.5mile s southwest o f the RFT site ( 1 ) . Groundwater s a m p l e s werenot c o l l e c t ed f r o m the above-mentioned private and municipalw e l l s ; however, because these w e l l s are located upgrad i en t f r o mthe s i te , they are not expected to be impacted by sitecontaminants.
2. S u r f a c e Wat er
S u r f a c e water and leachate f r o m the s i te may transport sitecontaminants into nearby streams and creeks. The large s t s u r f a c ewater f ea tur e in the site vicinity is S i l v e r Creek, located about200 f e e t west of the site. A p p r o x i m a t e l y 1,000 f e e t downstreamf r o m the s i te , s u r f a c e water f r o m S i l v e r Creek i s diverted forthe irrigation of pa s ture land and hay f i e l d s . S i l v e r Creek doesnot serve as a source of dr inking water source for humans.
Several leachate (mine t a i l i n g d r a i n a g e ) seeps were noted on thenorthwest side of the on-site earth dam; however, s u r f a c e waters ampl e s were not c o l l e c t ed in this area. T h e s e s eeps f l o w f r o mthe site to the northwest into a swampy area that drains intoS i l v e r Creek. Leachate f r o m the mine t a i l i n g s p i l e may serve asan important source of s u r f a c e water contamination.
3. S o i l
Mine t a i l i n g s consist of f i n e l y crushed rock that are e a s i l yeroded by sur fa c e water r u n o f f and wind. Erosion of the minet a i l i n g s is l i k e l y because por t i on s of the mine t a i l i n g p i l e s areuncovered and lack a vegetat ive cover. A l t h o u g h a soil cover isbeing p l a c e d over the s u r f a c e of the mine t a i l i n g s , the thicknes sof the cover varies cons iderab ly and may be l e s s than 1 inch.S o i l used to cover the t a i l i n g s may also be contaminated becauseit is being excavated f r o m on-site areas in which mine t a i l i n g swere dumped. The soil covering the t a i l i n g s is expec ted to havea minimal impact on the migrat ion of t a i l i n g contaminants intogroundwater.As p r e c i p i t a t i o n p e r c o l a t e s through the mine t a i l i n g s , s u l f a t e sin the t a i l i n g s d i s s o l v e , increasing the a c id i ty of water as itseeps downward. As i n f i l t r a t i n g water becomes more a c id i c , itd i s s o lv e s the arsenic and heavy metal compounds in the t a i l i n g sand carries these contaminants downward. M o n i t o r i n g r e su l t sindicate that contaminants have a l r eady migrated to lower l e v e l sof the t a i l i n g p i l e s and impacted local groundwater and nearbysur face waters. Contaminants wi l l continue to impact groundwaterand sur face water if no remediat ion is p e r f o r m e d .
4. Air
The small p a r t i c l e size of the t a i l i n g s increases the l i k e l i h o o dthat wind may be an important mechanism for dust transport too f f - s i t e areas. S i t e documents indicate that re lease s o f
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windblown contaminants to o f f - s i t e areas have been observed,e sp e c ia l ly in the summer months when winds f r om the southwestblow dust f r o m the site across I n t e r s t a t e 40.
5. Contaminated Food-Chain Enti t i e s
S i t e contaminants may bioaccumulate in f o o d - c h a i n ent i t i e s . Inthe site vicinity, approx ima t e ly 315 acres of agricul tural landare irrigated with sur face water diverted f rom S i l v e r Creek.I r r i g a t e d lands are used for p a s t u r e l a n d and the produc t i on ofgrains and hay. Crops irrigated with contaminated s u r f a c e watermay bioaccumulate contaminants.
A n i m a l s may al so become contaminated if they graze in areasimpacted by the site, f e e d on crops irrigated with contaminatedwater, or ingest contaminated s u r f a c e water, s o i l , or s ed iment s .C a t t l e and sheep are known to graze in shrub land a d j a c e n t to thesite.
F i s h f r o m S i l v e r Creek may al so bioaccumulate contaminants f r o msur face water and sediment. S i l v e r Creek is known to suppor trecreational trout f i s h i n g .
B. Human Exposure Pathways
Several po t en t ia l routes exist by which humans may be exposed tocontaminants f r o m the RFT site. I n g e s t i o n o f contaminatedgroundwater, s o i l , and f o o d - c h a i n ent i t i e s and inhala t i on of dustare all po t en t ia l routes of human contaminant exposure.
1. S o i l - and T a i l i n g s - A s s o c i a t e d Pathways
I n g e s t i o n , inha la t i on , and dermal exposures to soil and t a i l i n g smay adverse ly impact human hea l th . The highest contaminantlevel s were found in on-site subsurface soil and t a i l i n g s ;however, on-site and o f f - s i t e s u r f a c e soil and t a i l i n g s were a l s ocontaminated. The site is located in a rural area and becauseaccess to it is not r e s t r i c t ed , t r e spas s er s may come in contactwith these contaminated media during cycl ing or other ac t ivi t i e son or near the site.

2. Groundwat er-Assoc ia t ed Pathways
Human exposure to groundwater contaminants may result f r o m theuse of contaminated groundwater for dome s t i c , i n d u s t r i a l , andagricultural purpose s . Local residents are known to rely ongroundwater as a p o t a b l e water s u p p l y ; however, monitoring datafor o f f - s i t e groundwater are l i m i t e d to r e su l t s f r o m a s i n g l eupgradient well and two downgradient w e l l s . The l i k e l i h o o d ofhuman exposure to groundwater contaminants is minimized by therural nature of the site and the lack of s u p p l y w e l l s for p o t a b l ewater downgradient f r o m the s i t e ; however, without monitoringresults f r om nearby private w e l l s , this pathway of human exposurecan not be ignored. The p o t e n t i a l ex i s t s for c o m p l e t i n g this

8
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pathway of human exposure in the f u t u r e if groundwater w e l l s arei n s t a l l e d on-site or downgradient f r o m the site.
3. F o o d - C h a i n - A s s o c i a t e d Pathways
Another p o t e n t i a l pathway for human exposure to contaminants isthrough the consumption of f o o d - c h a i n ent i t i e s that maybioaccumulate contaminants. C u l t i v a t e d grains and vege table s andother ed i b l e p l a n t s may bioaccumulate soil contaminants andresult in f ood- cha in contamination. C a t t l e , sheep, and w i l d l i f ethat consume contaminated p l a n t material or s u r f a c e water mayalso bioaccumulate contaminants.
Aquatic animals , such as trout in S i l v e r Creek, that inhabitcontaminated sur fac e water or aquatic systems with contaminatedsediments may also bioaccumulate contaminants. A n a l y t i c a lresults o f sur face water sampl e s c o l l e c t ed f r o m S i l v e r Creekindicate contaminants at l ev e l s s i g n i f i c a n t l y in excess ofF e d e r a l Ambient W a t e r Q u a l i t y Cri t er ia . T h e s e contaminants areknown to bioaccumulate in f i s h and may reach l ev e l s that makeS i l v e r Creek trout un su i tab l e for human consumption.
4. Airborne-Assoc ia t ed Pathways
I n h a l a t i o n of contaminated dust s may be a human exposure pathway.On-site ac t iv i t i e s , in c lud ing c y c l i n g , soil r emedia t ion, orexcavation of t a i l i n g s for use as f i l l may result in thegeneration of dust and the exposure of m o t o r c y c l i s t s , on-siteworkers, and area re s ident s to site contaminants. The r e la t iveremoteness of the site may h e l p reduce the impact of this pathwayof human exposure.
5. S u r f a c e - W a t e r - A s s o c i a t e d Pathways
S u r f a c e water obtained f r o m local sources is not a source ofdrinking water within the site vic ini ty; however, s u r f a c e wateris used to irrigate p a s t u r e l a n d and hay and grain f i e l d s . As are su l t , human exposure to s i t e-re la ted contaminants may resultf r o m the inges t ion of contaminated grains, animal p r o d u c t s , orf i s h .

P U B L I C H E A L T H I M P L I C A T I O N S

Result s of pr e l iminary groundwater and soil s a m p l i n g ind i ca t ethat the RFT site is of p o t e n t i a l p u b l i c h ea l th concern becauseof contaminants in on-site air, s o i l , mine t a i l i n g s , andgroundwater and on-site and o f f - s i t e s u r f a c e water and sediments .
A brie f d i s cu s s ion of the i d e n t i f i e d s i te contaminants of p u b l i ch ea l th concern f o l l o w s .
Arsenic
Human exposure to arsenic is p o s s i b l e through three m a j o rpathways: inge s t ion, inhala t i on, and dermal contact. Common
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e f f e c t s f r om ingestion of arsenic include irr i ta t ion of thed i g e s t i v e tract l e a d i n g to pa in , nausea, vomit ing, and diarrhea.I n g e s t i o n of inorganic arsenic, the f o r m most l i k e l y f o u n d at theRPT s i te, also causes a pat t ern of skin abnormal i t i e s , such asdark and l ight spo t s on the skin and small "corns" on the p a l m s ,so le s , and trunk. Some of the corns may progres s to skin cancer.Other h ea l th e f f e c t s of arsenic inge s t ion include an increasedrisk of liver, b ladder , kidney, and lung cancer. Long-termexposure (greater than 14 d a y s ) to inorganic arsenic at l ev e l s aslow as 20 micrograms per kilogram of body weight per day mayresult in mi ld h ea l th e f f e c t s . The severity of symptoms t ends toincrease as exposure duration increases. The EnvironmentalProtect ion Agency ( E P A ) e s t imate s that a dose of 1 microgram perkilogram of body weight per day corresponds to a cancer risk of1.5 in 1,000 ( 3 ) . Arsenic l ev e l s are s u f f i c i e n t l y high insurface soil to be of pub l i c heal th concern for inges t ion,inha la t i on , or dermal exposures.
I n h a l a t i o n of inorganic arsenic dus t s may al so result in mildirritation of the d i g e s t i v e tract. The inha la t i on route of humanexposure is more l i k e l y to increase the risk of lung cancer thanis the inges t ion route. Air concentrations of about 200micrograms per cubic meter are as sociated with i rr i ta t i on of thenose, throat , and exposed skin. The N a t i o n a l I n s t i t u t e f orOccupational S a f e t y and H e a l t h (NIOSH) has s e t a recommendedexposure l imit ( R E L ) for oc cupat ional exposure to arsenic in airat 2 micrograms per cubic meter not to be exceeded for more than15-minutes. EPA has e s t imated that a l i f e t i m e i n h a l a t i o nexposure to 1 microgram per cubic meter causes a l i f e t i m e cancerrisk of 4 in 1,000 ( 3 ) . The maximum level of airborne arsenicdetected at the RFT site ( 0 . 0 9 3 micrograms per cubic meter) is ata level of p u b l i c h e a l t h concern. S o i l - d i s t u r b i n g a c t i v i t i e s ,such as excavation of so i l s or motorcyc l ing, are l i k e l y to causean increase in airborne arsenic l eve l s .
Dermal exposure to arsenic-containing compounds may result inmild-to-severe irri tat ion of the skin, eyes, or throat. Nor e l i a b l e dose e s t imate s are a v a i l a b l e on the exposure l e v e l s atwhich these e f f e c t s begin to a p p e a r .
Cadmium
Human exposure to cadmium at the RFT s i te can occur eitherthrough the inges t ion of contaminated s o i l , mine t a i l i n g s , andf o o d - c h a i n en t i t i e s or through the i n h a l a t i o n of contaminateddust s . Very small amounts of ingested cadmium are absorbed intothe blood ( l % - 5 % ) whi le 30%-50% of that which is inhaled is takeninto the blood ( 4 ) . Once cadmium enters the body, it is retainedvery s t rongly . A propo s ed r e f e r enc e dose (a d a i l y dose that isestimated to be without a p p r e c i a b l e human heal th r i sk) of 0.5micrograms per ki logram of body weight per day for oral exposureis currently under review ( 4 ) .
Inge s t i on of cadmium may result in damage to the kidneys and maycause hyper t ens ion, a l though the importance of cadmium in
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hypertens ion is unclear. Dermal exposure to cadmium compoundshas not been observed to cause s i g n i f i c a n t heal th e f f e c t s .Long-term inhala t ion exposures to cadmium at l eve l s of 100micrograms per cubic meter may increase the risk of lung d i s e a s e ,such as emphysema, and may also cause kidney i n j u r y . L i f e l o n ginhalat ion of air containing 0.03 micrograms per cubic meter isestimated to cause a l i f e t i m e cancer risk of 1 in 10,000 ( 4 ) .Air monitoring resul t s at the RFT site de t ec t ed airborne cadmiumlevel s (0.082 microgram per cubic meter) at l eve l s of pub l i chealth concern ( 1 ) . S i t e remediat ion act ivi t ie s or on-sitecyc l ing ac t ivi t i e s are l i k e l y to increase airborne cadmiumlevel s .
Under current land use, cadmium l eve l s in sur fa c e soil are nothigh enough to be of p u b l i c h ea l th concern. If the site isdeve loped for re s ident ia l or recreational uses, the l ev e l s maybecome a p u b l i c h ea l th concern.
Lead
Human exposure to lead at the RFT site may occur through twom a j o r pathways: the inges t ion of contaminated s o i l , minet a i l i n g s , and f o o d - c h a i n ent i t i e s or the inhala t i on of airbornecontaminated dust s . Level s of lead in s u r f a c e soil and t a i l i n g s ,subsurface soil and t a i l i n g s , and air are s u f f i c i e n t l y high to beof p u b l i c hea l th concern.
C h i l d r e n are e s p e c i a l l y s u s c e p t i b l e to the h ea l th e f f e c t s o f leadexposure. Low level s of lead exposure may cause decreased growthand may result in lower i n t e l l i g e n c e quotient ( I Q ) scores. Lowl eve l s of lead exposure may also cause hypertens ion inmidd l e-aged men. Pregnant women exposed to lead t r a n s f e r lead tothe f e t u s , and this may cause preterm b ir th , reduced birthweight , and decreased neuro logi ca l deve lopment in the i n f a n t .Result s of s tudies have shown that lead causes cancer inlaboratory animal s; however, it is not known whether lead causescancer in humans.
Human inhalat ion of l ead-contaminated dust or lead fume s mayresult in the same hea l th e f f e c t s that inge s t ion exposure causes.Air monitoring re sul t s at the RFT s i te indica t ed lead ( 1 . 6 5micrograms per cubic meter) at level s above EPA's N a t i o n a lPrimary and Secondary Ambient Air Q u a l i t y S t a n d a r d s for lead ( 1 . 5micrograms per cubic meter) ( 5 ) . Airborne lead l ev e l s areexpected to be even higher if soil is di s turbed by on-siteact ivi t ie s such as soil excavating or cyc l ing.
The Centers f or Disease Control ( C D C ) ha s cautioned thatconcentrations of lead greater than 500-1,000 par t s per m i l l i o n( p p m ) in r e s ident ia l soil could lead to elevated blood leadl eve l s in ch i ldren who inhale or ingest soil . Lead l ev e l s inexcess of these values were f o u n d in on-site s u r f a c e soil andmine t a i l i n g s and in sub sur fac e soil and t a i l i n g s , s i tet r e spa s s er s , site workers, and recreational c y c l i s t s mayexperience short-term exposures to l ead-contaminated media.
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Selen ium
Human exposure to selenium at the RFT site may occur through theinges t ion of contaminated groundwater or soil and through theinhalation of airborne dust. Once i n g e s t e d , selenium in both theorganic and inorganic forms is r ead i ly absorbed. A l t h o u g hselenium is an essential nutrient, it may have toxic e f f e c t s atl evel s moderat e ly above the d a i l y nutri t ional requirement. TheF o o d and N u t r i t i o n Board of the N a t i o n a l Academy of Sci enc e s(HAS) suggests that 0.05 to 0.20 mg of selenium per person perday is an adequate and s a f e level of die tary intake in adu l t s( 6 ) .
I n h a l a t i o n of selenium may cause damage to the respiratory tract,gastrointes t inal and cardiovascular e f f e c t s , and irritation ofthe skin and eyes ( 7 ) . Air s ampl e s c o l l e c t e d f r o m the RFT s i tewere not analyzed for se lenium; however, the l eve l s f o u n d insurface soil and t a i l i n g s and the air monitoring re sul t s forother site contaminants indicate that airborne selenium l eve l smay be of p u b l i c h ea l th concern under normal site condi t ions .S o i l d i s r u p t i o n by such ac t iv i t i e s as soil excavation or c y c l i n gcould increase airborne selenium leve l s .
S e l e n i u m may also bioaccumulate in p l a n t s and animals. Theheal th e f f e c t s f r o m long-term exposure to selenium via inge s t ionof contaminated f o o d or water include loss of hair, loss andd e f o r m i t i e s o f na i l s , problems with walk ing, diminished r e f l e x e s ,and some p a r a l y s i s . T h e s e h e a l t h e f f e c t s were reported f r o m as tudy of p o p u l a t i o n s in China that l ived in areas with ex tremelyhigh selenium level s in the soil and in the rice and vegetable sthey consumed. Selenium level s in the f o o d were 1.6 part s perm i l l i o n or higher, and the period of exposure was months or evenyears ( 8 ) .
Zinc
Human exposure to zinc at the RFT site may occur through twomajor pathways: the ingest ion of contaminated s o i l , t a i l i n g s , andgroundwater or the inha la t i on of airborne contaminated dust .W h i c h h ea l th e f f e c t s result f r o m exposure t o excess l ev e l s o fzinc d e p e n d s on the pathway of exposure.
I n g e s t i o n of excess zinc may cause stomach or d i g e s t i v e prob l ems .NAS ha s est imated the recommended d i e t a r y al lowance (RDA) forzinc to be 15 m i l l i g r a m s per day ( 6 ) . Long-term exposure toexcessive levels of zinc ( 2 . 1 m i l l i g r a m s per kilogram of bodyweight per day) may result in copper d e f i c i e n c y ( 8 ) ; however,exposures of this magni tude are not expec t ed to occur at the RFTsite.
I n h a l a t i o n of zinc dust may lead to breathing d i f f i c u l t i e s andn o n s p e c i f i c neurological e f f e c t s such as headaches and ma la i s e(9). Air monitoring resul t s at the RFT site did not show zinc tobe at levels of pub l i c health concern; however, durings o i l -d i s turb ing a c t iv i t i e s , such as soil excavation or c y c l i n g ,airborne zinc l eve l s may become a p u b l i c h ea l th concern.
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C O N C L U S I O N S

U s i n g the avai lable i n f o r m a t i o n , ATSDR has concluded that thi ss i t e is of p o t e n t i a l p u b l i c h e a l t h concern because humans may beexposed to hazardous substances by ingest ion of contaminateds o i l , groundwater, and f o o d - c h a i n e n t i t i e s ; dermal contact withcontaminated s o i l ; and inhala t i on of contaminated du s t . T h i sPrel iminary H e a l t h Asse s sment is based on i n c o m p l e t e monitoringdata for groundwater and s u r f a c e water. A f u l l assessment of thepub l i c hea l th i m p l i c a t i o n s of this s i te is not p o s s i b l e with thei n f o r m a t i o n p r e s e n t l y available.In accordance with the Comprehensive Environmental Response ,C o m p e n s a t i o n , and L i a b i l i t y Act of 1980, as amended, theRichardson F l a t T a i l i n g s s i t e ha s been evaluated f or p o s s i b l ef o l l o w - u p with hea l th e f f e c t s s tudie s . However, because nodocumentat ion or ind i ca t i on ex i s t s that human exposure tos i t e - r e l a t e d contaminants is occurring or has occurred in thep a s t , thi s s i t e i s not being considered for f o l l o w - u p h ea l ths t ud i e s at th i s time.
As ATSDR receives add i t i ona l i n f o r m a t i o n , such i n f o r m a t i o n mayind i ca t e that f u r t h e r assessment is warranted by s i t e - s p e c i f i cp u b l i c h e a l t h issues.
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R E C O M M E N D A T I O N S

A T S D R recommends t h e f o l l o w i n g :
1. Restric t pub l i c access to the s i t e to reduce unauthorizeds i t e entry and use of the s i t e for recreational p u r p o s e s .
2. Monitor private w e l l s within 1 mile of the s i te to determinewhether these w e l l s are being impac t ed by s i t e contaminants andwhether water f r o m these w e l l s can continue to be used forp o t a b l e p u r p o s e s .
3. Conduct a d d i t i o n a l s u r f a c e water moni tor ing, both upgrad i en tand downgradient f r o m the s i t e , to determine the s i t e ' s impact onS i l v e r Creek and other nearby bodie s of s u r f a c e water.
4. S a m p l e l ea cha t e s eeps f r o m along the north s ide of theon-s i t e earthen dam, and analyze these sampl e s fors i t e -a s s o c ia t ed contaminants .
5 . C o l l e c t a d d i t i o n a l o f f - s i t e soil s a m p l e s f r o m areas a d j a c e n tto the s i t e , e s p e c i a l l y downwind of the s i t e , to characterizeo f f - s i t e contamination.
6. C o l l e c t and analyze ed ib l e por t ions of trout f r o m S i l v e rCreek to determine whether they are s u i t ab l e for continued humanconsumption.
7. I n c l u d e the f o l l o w i n g in the r emedia t ion workplan ifa d d i t i o n a l s i t e remediat ion occurs:

Provide adequate personal pro t e c t i v e equipment that meetsthe s tandards o f the Occupat ional S a f e t y and H e a l t hA d m i n i s t r a t i o n ( O S H A ) f o r workers conduc t ing remediala c t i v i t i e s in and around the s i te .
F o l l o w a p p r o p r i a t e precautionary g u i d e l i n e s , r e g u l a t i o n s ,and advisorie s f r o m th e N a t i o n a l I n s t i t u t e f o r Occupat ionalS a f e t y a n d H e a l t h ( N I O S H ) a n d O S H A .
E m p l o y opt imal dust control measures i f remedial a c t i v i t i e swill involve ground-di s turb ing ac t iv i t i e s . In a d d i t i o n toon-s i t e air moni tor ing, a p p r o p r i a t e r ea l- t ime air monitoringat the worksi te p e r iphery should be conducted during workinghours in addi t i on to on-site air monitoring. Levels ofcontaminants in the ambient air at the p e r i p h e r y of the s i t eshould not exceed N a t i o n a l Ambient Air Q u a l i t y S t a n d a r d s( N A A Q S ) o r N I O S H recommendations.

8. When ind i ca t ed by p u b l i c h e a l t h needs, and as resourcespermi t , the evaluation of addi t ional relevant heal th outcome dataand community h e a l t h concerns, if a v a i l a b l e , is recommended.
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